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A NEW HIGH-SPEED ENGINE. 


sure. The initial tension of spring remains the same in all | The longitudinal movement of wedges controls the rel- 
positions of the sustaining pin. Another good feature | ative position of the faces, and the adjustment of wedges 


We illustrate herewith the new high-speed automatic | about this regulator is that the pull or strain on all the| is made by two scress, not shown, which pass loosely 
cut-off engine, just being introduced by the Woodbury | parts is always in the same direction, and they cannot be | through the head or cross-piece of the wedges and tap 


Engine Company, of Rochester, N. Y. 
Fig. 1 is a view of the steam chest and 
governor side of engine; Fig. 2 shows a 
horizontal section through cylinder, steam 
chest, valve and relief plate, and Fig. 3 a 
vertical section through the same parts. 
The engine, as will be seen, is of the self 
contained, single valve type, and the reg- 
ulator is of that class in which the point 
of cut-off is controlled by moving the ec- 
centric across the shaft, thus varying the 
valve travel. Two centrifugally acting 
weights are employed, to one of which the 
The centripetal or 
opposing force is furnished by a single 
spiral spring, the two weights being con- 
nected bya link. Thechief characteristic 
of the governor isin the adjustment which 
enables the centrifugal and centripetal 
forces to be so balanced at all positions 
that the fluctuations in speed from light to 
heavy load, and with great ranges in steam 
pressures, are confined in remarkably small 
limits. This is accomplished in the fol- 
lowing manner: The link which connects 
the spring to the main weight has a series 
of holes corresponding with the same num- 
ber of holes in the weight itself, as shown 
in Fig. 1. There are seven holes, and the sustaining | affected by lost motion, or wear so asto rattle. The valve 
pin which takes the strain of the spring fits through any | is of the flat slide form, and is wholly balanced by a re- 


eccentric is attached. 


. — into the relief plate. The handle E and 

a ae 2 fi screw D are not for adjustment, but to 
provide a means of temporarily separating 
the faces in starting the engine until all 
the parts are thoroughly warmed up, when 
the relief plate is let down into its normal 
working position by throwing back the 
handle. The adjusting screws which op- 
erate the double wedge, are each provided 
with a collar, on which are cut one hun- 
dred notches; and as the movement of the 
screw to the extent of one notch repre- 
sents a movement of the relief plate from 
or toward the valve of tut 1-10 000th of 
an inch, the adjustment is micrometrical 
in its character, and is very simple and 
easily made. There being, however, no 
pressure upon the faces, the wear is very 
small in amount, and takes place so slowly 
as to require adjustment but once in sev- 
eral months. 

Fig. 2 shows the manner of admitting 
and distributing the steam. The admis- 
sion takes place, as will be seen, at four 
seein me . points at the sametime. In the position 
of valve shown, steam is entering past the 
end of valve, both directly and through 
cavity in relief plate, whence it passes 
through auxiliary steam port a’ into cylinder. Steam is 
also entering at the opposite end of valve at two points 








Fig. 3.—-WOULBURY ELECTRIC LIGHT ENGINE. 





hole in the weight and the corresponding hole in link. | lief plate on the back, so as to work in equilibrium. The | and passiag through supplemental passages b, b’ Fig. 3 


The relations of spring 
tension to the weight of 
the centrifugally acting 
partsmay besuch that as 
the weights move out- 
ward, the effective force 
of the spring will in- 
crease more rapidly 
than the centrifugal 
force of the weights. 
In this case, the speed 
will not be controlied 
within the proper lim- 
its. Orthe reverse may 
be the case; the centrif- 
ugal force increasing as 
the weights move out- 
ward faster than the 
power of the spring; 
when the engine would 
pulsate or “race.” In 
the first named condi- 
tions the pin is to be 
moved one or more 


holes farther outward, ; 


and the latter the pin 
is to be moved farther 
inward, or nearer the 
spring. The nearest 
approach to isochron- 
ism or perfection of 
regulation is just inside 
the point at which vi- 
bration appears, and 


into port a’ and cylin- 
der. The cut-off, of 
course, takes place at 
four points at once also. 
For the exhaust an 
auxiliary port is pro- 
vided, so that it takes 
place at two points, as 
shown by the arrows. 
With this valve the 
nearest approach to 
boiler pressure is real- 
ized. The cut-off takes 
place sharply, and the 
release is prompt, the 
exhaust reaching the 
atmosphere without 
back pressure, even un- 
der the heaviest loads. 

The shaft and pin 
ire formed in one solid 
orging, and the count- 
‘r-balancing disks are 
veld to cranks with 
vrought iron clips 
, passing around the 
cranks, and secured 
vith nuts. The cranks 
we turned off at the 
end for the disks, 
which are bored out to 
fit, and the disks are 
therefore movable, and 
when replaced will run 












Fic. 1.—WOODBURY ELECTRIC LIGHT ENGINE. 


this point is readily reached by the adjustment provided. | relief plate has cavities corresponding with the cylinder |true. This is an important advantage in om it 
It should be understood that the adjustment once made | face, and the valve slides between the two surfaces. | comes necessary or desirable to true up the pin ina lat e. 
for each engine becomes permanent, and does nvi have | The pressure on the relief plate comes upon a double or| The bed is massive. though avmmetrical in proportion, 


to be changed to meet any other conditions of load or pres- 





forked wedge at top and bottom, shown in dovwed lines. [Coneluded om page 559" 
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For Full Description of the 


BEST BOILER FURNACE 


IN THE WORLD. 
Send for our Pamphlet. 


Brightman Stoker Co., 
72 CLEVELAND, VHIO. 








Beaver Valley Gas Furnace 





FUR WELDING 
Chain age = Car Links, Picks, Mattocks. 
Axes, etc. Also heating Iron for. for Heading Ma. 
chines, Rivet Machin raidley Hammers, etc.; 
can be made any size. Vor particulars address 
BEAVER VALLEY GAS FURNAGE CO., 
Box 599. (44) NEW BRIGHTON, PA 
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SEWING MACHINE 


SIMPLE 





STRONG 















THE ONLY SEWING MACHINE 
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THAT GIVES 


PERFECT SATISFACTION 
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SEWING MACHINE CO. 


ORANGE MASS. 
30 UNION SQ.N.Y. CHICAGO ILL. 
ST.LOUIS MO. ATLANTA GA. ~ 
_. — FOR SALE BY E— _| 














WEST'S 


MOULDERS’ TEXT - BOOK: 


BEING PART II OF 


AMERICAN FOUNDRY PRACTICE. 


Presenting best methods and original rules for 
btaining good, sound. cloan castings, and 
giving detailed description for mak- 
ing moulds requiring skill and 
experiences. 

Iso containing a practical treatise upon tke 
construction of cranes and cupolas. and the 

melting of iron and scrap steel in 

iron foundries. By 


THOMAS D. WEST, 


Practical iron moulder and foundry foreman, 
member of the American Society of Mechan. 
ical Engineers, and of the Civil Engineers’ 
Club of Cleveland, Ohio. 

12mo, Oloth, $2,50. 
Fully illustrated and with complete index. 
Will be wealled, preneid. on receipt 
e price 


On receipt of $3.00 we will send the above 
book and the [non Trapeze Review for one year. 


MS || rest Lemeanxnes. 


MANUFACTURERS 


——_-WII.L—-—- 


Eind it to Dheir Advantage 


TO OBTAIN OUR PRICES FOR 


CATALOGUES, 





COMMERCIAL PRINTING 





STATIONERY, 


IN QUANTITIES TO SUIT THE 


We have Every)Facility for doing all kinds of 





and are prepared to furnish any style of Cut. 





LATEST DESIGNS IN ORNAMENTAL WORK. 


DAY &« CARTER, 


Massicks & Crooke’s 
PATENT 


HOT-BLAST FIRE-BRICK STOVE, 


Acknowledged in Europe to be the most economica! 


and Superior to ail others. 


McCLURE & SCHULER 


Agents for the U.S. A., Engineers and Contractors 


Bissel TRlock, 


PITTSBURGH PA. 























Estimates and designs for construction of new 
plants of blast furnaces, also for reconstruction 
and improvement or same, a specialty. After 
practical experience of 25 years we are prepared: 
furnish ime best reference, and fully guarantee 
our work. work 63 
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Established 
is22. 


r Has more good 
points, does 
more and 
better work 
and costs 
leas for re- 
pairs than 


any other Hammer inthe Werld. 


BRADLEY & CO. Syracuse, N.Y. 
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ROSCOE B. WHEELER, 


PROCURES 


PATENTS. 


92 Griswold Street, DETROIT, MICH, 
Send me youl 
tent business only. 
Washington, D.C. 


‘Inventors’ Guide’’ free. 


model. Ido 
Branch Office. 13] 
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Address DAY & CARTER, 
CLEVELAND, OHIO. 
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A NEW HIGH-SPEED ENGINE. 


[Concluded from page 557. | 








and the makers have shown a determination to secure 
absolute rigidity in this important part. The wearing 
surfaces throughout are unusually large, and the work- 
manship of the ltighest grade. 

The engine has been designed to meet all the require- 
ments of electric lighting, iucluding long, continuous 
runs, heavy duty, the securing of a high degree of econ- 
omy and close regulation. The makers attach great 
value to the feature of adjustment described in the reg- 
ulator, by which it is impossible to keep the variations 
in speed within one per cent. from the lightest to heavi- 
est load up to full capacity of engine. The variation in 
speed is controlled within the same limit with changes 
of steam pressure from forty to eighty pounds, or with 
any range of working pressure, when the point of cut- 
off is such as not to exceed the capacity of engine at the 
lowest pressure, the .naximum cut-off at about three- 
quarters stroke. It is quite as important that a regula- 
tor should be capable of meeting changes of steam pres- 
sure, as changes of load, if it is intended to govern close- 
ly, for absolutely uniformity of boiler pressure it is im- 
possible to maintain. 

Several sizes of this engine are now ready for the 
market, and the other sizes are fast being completed. 
Those now in use are giving the highest satisfaction, 
and there is no doubt that this engine possesses merito- 
rious points, which 
will be appeciaterd 
by the electric light- 
ing community. 
GAS FOR OPER- 

ATING HAM- 

MERS. 
+. ~~ 
Modern Heat & Light. 

Another use, or 
perhaps, rather, a 
new application, has OSS 
been found in Eng. 
land for gas—that of 
operating heavy 
hammers, similar to 
steam hammers. 
The principle of the a a 
machine is similar to — hae OK 
that of the gas en- ani™ 
gine, it being oper- 
ated by means of 
the explosion of a 
mixture of coal-gas 
and atmospheric air. 
The action of the 
hammer is as fol- 
lows: When the 
working lever is 
moved through its full range, the charging piston con- 
nected to it moves to the top of the cylinder and away 
from the hammer piston, and gas and air mixture flows 
in through an automatic lift-valve, filling the space be- 
tween the pistons. At the limit of the charging stroke 
a small hole in the cylinder is uncovered, and a bunson 
flame ignites the mixture through it. Under the pres- 
sure produced by the ignition, which in no vase exceeds 
70 Jbs. per square inch, the hammer piston is driven 
downwards, and the hammer delivers its heaviest blow. 
In the case of the hammer exhibited ait the Manchester 
Jubilee Exhibition, this blow is equal to that given by 
a weight of 3 cwts. falling through a height of one foot. 
The return spring now lifts the hammer to it highest 
position ready for action again. The heaviest blow can 
easily be given at the rate of over 120 per minute. 
The force of the blow can be regulated as easily and as 
accurately as with the steam hammer. Softer blows are 
given by reducing the range of movement of the hand 
lever. Less movement of the hand lever means less 
movement of the charging piston, a smaller volume of 
charge, and, therefore, a lighter blow. For the very 
lightest blows a relief valve which can be opened at will 
is provided, These hammers are being placed on the 
market by Messrs. Tangye, the well known engineers 
and machinists of Birmingham, under the patents of 
Messrs. Robson & Pinkney. 





Cincinnati has just raised a $1,000,000 guaranty fund 
for a Centennial Exposition next year. This accom- 
plishment is creditable alike to the liberality and the 
solid business sense of her leading citizensand might be 
emulated with profit in other cities. 











Luermann on Blast Furnace Lines. 

In Stahl und Fisen, F. W. Luermann, the well-known 
German metallurgist, after considering the conditions 
governing the descent of the materials forming the 
charge iu blast furnaces for boshes of different degrees 
of inclination, notices the section proposed by Mr. E. 
Walsh at the St. Louis meeting of the American Insti- 
tute of Mining Engineers in 1886 [published in full in 
the Iron TrapE Review], as likely to promote the 
regular and rapid working of a furnace. This consists 
of a tall, very slightly coned stack, with a broad hearth 
and steep boshes (75°), which are so low that the widest 
part of the furnace being within the zone of fusion, no 
accretion of materials leading to scaff>»lding can take 
place. Luermann thinks that this section, which is sub- 
stantially similar to that proposed by Stahlschmidt in 
1864, may be improved by omitting the boshes entirely, 
as in practice they are soon melted away, and the lower 
part of the furnace becomes substantially cylindrical. 
In illustration.of this opinion a furnace was built and 
blown in at Musen, in August, 1885, and kept in blast 
until December, 1886. The furnace, of 31’ 8’ total 
height, is 3’ 9’” broad at the throat, and 4’ 1}/’ at the 
bottom. The lower part of the stack is cylindrical for 
4’ 2’’, and above that level is slightly conical, the slope 
of the slide being about 9 degrees from the vertical; the 
cubical content is 353 cubic feet. During a blast last- 


ing 460 days, the total make was 2,781.4 tons of pigiron, 





or an average of about 6 tons in twenty-four hours, so 







N = gs : " - eens SAAS 





=} 


eS 


Fic. 2.—WOODBURY ELECTRIC LIGHT ENGINE. 


that the effective volume per ton of daily make was only 
59 cubic feet, as compared with 166 cubic feet in the 
larger coke furnaces, and 250 cubic feet and upward in 
those of the Middlesboro’ district. The consumption of 
charcoal was at the rate of 22} cwt. per ton of iron, 
made from a mixture containing 46.9 per cent. of iron. 
The make was principally gray, mottled and white char- 
coal iron of the highest quality for use in making chilled 
rolls and malleable castings. After blowing out, the 
sides were found to be burnt out to a considerable ex- 
tent in the region of the hearth and tuyeres, showing 
that there is no tendency to the formation of scaffolds 
in these parts, and, therefore, that the boshes recom- 


mended by Stahischmidt and Walsh are unnecessary. 
SO 





How Steel Springs are Made. 
Champion City Times, Springfield, 0. 

Mr. F. Bouroth is busy at his shop in Walnut alley in 
the rear of the Johnson building making steel springs. 
The hands are now employed in making clamps and 
springs for sweat collars, a sort of padding of canvas 
which farmers and teamsters place under horses’ c>llars. 
Most of the steel which the factory uses is sent here from 
Europe for the reason that none of the manufacturers in 
the United States cut steel into strips. Most of the steel 
is shipped from Germany though some has been sent 
here from England and Switzerland. The proprietor is 
is now working on a stilling machine with which to cut 
steel into strips thereby enabling him to purchase steel 
used in his shop in the United States. Two boys turn 
out 18,000 clamps per week. The proprietor is also at 
work on an implement which when completed will have 
a capacity for turning out springs at the rate of 30,000 


to 36,000 each day. He estimates that he is fully 200,- 
000 clamps and springs behind orders, although 100,000 
were made during July. The factory at present can 
manufacture only one-fourth as many of these springs 
and clamps as are needed. About fifteen tons of steel 
in raw material are used per annum. The process of 
which these little devices are made is interesting. After 
the springs are cut from the coil the proper length, a 
stamping machine gives them the proper shape. They 
are then dipped in a furnace of molten lead, to give 
them temper, after which they are dipped in oil and 
then held over the fire. They are then dipped in a 
chemical to remove all the oil and cinders that may ad- 
here to them. When they are taken ont of this chemi- 
cal they are as bright as silver, and are ready to be dip- 
ped in a sort of glaze or paint. After jambing they are 
ready to beshipped. The proprietor usually ships them 
in ordinary barrels, as many as 7,000 being put in one 
barrel. The springs and clamps weigh about twenty- 
eight pounds per thousand. 


—— 
nal 


Tempering Steel with Electricity. 

At the shop of the Sedgwick Mainspring Co., 19 and 
21 South Canal street, Chicago, can be seen a very in- 
teresting application of electricity to the arts. It con- 
sists cf tempering watch springs by means of the electric 
current. In one part of the room stands what is known 
to the trade as a one-light dynamo. The conductors 
from the dynamo lead to another part of the room, to a 
bench on which 
stands an ordinary 
oil tempering bath. 
One of the conduct- 
ors connects with a 
point within the oil 
bath, and the other 
to a point without, 
The piece of flat soft 
steel wire that is to 
be tempered to the 
blue color is fed un- 
der the contact 
point on the outside 
of the bath first and 
then under the one 
on the inside. 
When it reaches the 
latter the circuit is 
complete, and the 
wire immediately 
and uniformly be- 
y comes heated. No 
means have been 
taken to measure the 
current exactly for 
the purpose of doing 
the whole work me- 
chanically. The 
variation in the percentage of carbon in different pieces 
of steel forbids the delicate process of tempering from 
becoming a purely mechanical piece of work. There- 
fore, with the electric current as with a fire, the color of 
the steel determines the length of time that it shall be 
heated. Several advantages are claimed for this process 
of tempering. The chief one is that the steel does not 
have time to oxidize after it has been heated to the pro- 
per color before it is under cover of the oil, and conse- 
quently that the steel wire is of the same thickness when 
it is tempered as it was before it entered the process. 
The heating is uniform throughout the length of the 
spring, and there is less liability of defectivespots. The 
process is a rapid one, the springs being heated and 
passing into the bath at the rate of four inches a second. 

The large watch-making concerns look with great favor 
on the new process, and the Sedgwick Mainspring Co. 
are just about to double their capacity for the purpose 
of keeping up with their orders.—[ Western Electrician. 
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Pittsburgh’s Unique Invitation. 
American Manufacturer. 

The iron plate on which is to be engraved Pittsburgh’s 
invitation to the President will be rolled until it is only 
8-1000 of aninch in thickness, and can be rolled to- 
gether in the form of a scroll. On the plate will be 
engraved the invitation, with the names of the presi- 
dents of the different committees attached; the coat-of- 
arms of the United States, of the cities of Pittsburgh 
and Allegheny and the new court-house. Hon. Samuel 
J. Randall, when in the city, volunteered to write the 
President a letter and use his influence in having him 





come here. 
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CONSOLIDATION TALK. 

For some time past a consolidation of a number of 
iron mining companies has been the subject of comment 
in mioing circles, and the announcement of the corpo- 
rate existence of the Lake Superior Consolidated Iron 
Company has by no means put a quietus on the 
rumors and reports bearing upon the subject. There 
are some. who have perfect faith in the new corporation 
and there are others who have no faith in it at all. 
Quite a number of responsible persons, backed by news- 
papers, assert that the new company is a bona fide con- 
cern, come to stay. And then again there are others, 
fully as responsible, who claim that the company isan 
imaginary concern, a thing of air, and that its alleged 
existence is “short and full of trouble.” Claims and 
counter-claims are flying fast about the Lake Superior 
country and there is no end of the reckless statements 
made by both sides to the controversy. 

The side of the Lake Superior Consolidated Iron 
Company is stated by the Milwaukee promoters of 
the corporation. The company, it is said, is stocked 
at $10,000,000, and the principal cause of its exist- 
ence is stated to be a desire to invite the invest- 
ment of capital in the mining interests of the Gogebic 
region. Indeed, we are advised that “dealing in stock 
of companies whose properties are located in Northern 
Wisconsin and Michigan has thus far been confined to 
a very limited part of the country,” so that even in New 
York opportunities for speculation in ore stocks are 
comparatively unknown. The stock of the new Con- 
solidated Company, it is said, “will be placed on the 
New York Stock Exchange, which will give ita tangi- 
ble value equal to any stock now dealtin.” The last 
sentence is somewhat ambiguous, but the application is 
free to anybody. 

The stock of the several mining companies said to be 
parties to the consolidation is to be paid for by the sale 
of the consolidated stock—after paying the Milwaukee 
brokers twenty-five cents a share by way of commission. 
But the transfer, it appears, is not made yet, pending 
certain legal formalities and a letter trom one of the 
officers of tne Consolidated Company to a local firm of 
brokers says: “Assure all of the stockho.ders in your 
companies that the sale will be consummated and the 
properties paid for as agreed.” 

These properties are enumerated by the Milwaukee 
firm managing the consolidation, as follows: Kakagon, 
Nimikon, Bessemer, Sunday Lake, [ron Chief, Atlantic, 
Bourne, Moore and Prospect Hill. To these, a Cleve- 
land firm adds: Florence, Youngstown, Iron River, 
Oro and New York. The production of the mines 


cited, in so far as they have produced any ore at all 
this season, and up to August 7, is stated as follows by 
the two hostile factions: 


Anti- 

Mines. Gogehic. Gogebie. 
PE ee cic nien scabhnd deabivectibidecitiaebesabb died 25.703 21.95 
OO iit acl ieicninevasinone Saghenpudsenseeqiane 14,164 12.433 
Sareea LAB cisccctncesénten coe ccniscoce cupteuscstl 10,034 6.195 
ee RE SSR SOLER ROLE SOONER ge | 8.244 
DAN SIE ose Uhixskeoie seoseines taps’ oxisuedeleeauabeanendien oe 
OIE cc cenaioen 56.484 . 43,397 


nished by a firm known to be connected with the con- 
solidation while the “ anti-Gogebic” side is fairly repre- 
sented by a mining paper interested in another mining 
district. Of the list of 14 properties in the consolida- 
tion four appearto be fairly developed, one is being 
opened, and nine seem to be in the ground, as yet. Per- 
haps it is with a view to develop them that it is proposed 
to list the Consolidated stock on the New York Stock 
Exchange. 

The persons prominently connected with the consoli- 
dation say that the purpose of the combination is a re- 
duction in mining expenses, and a consequent reduction 
in price and an increase in profits. The capital to be 
realized from the sale of stock. is to be used in the in- 
crease of mining operations and the large output of ore 
is to be provided for by the immediate building of 15 
steamships, so as to find a market forthe ore. There is 
no doubt that the steamships are badly needed but there 
is just as little doubt that they caunot be built on the 
lakes. They may be built on the seaboard, however, and 
locked through to the lakes, or they may be built in 
sections in the East and sent to Buffalo to be put to- 
gether. 

In the meantime we have taken steps to obtain inside 
information which we hope to be able to present next 
week. 








F. O. B. 

A singular instance of the importance of a definition 
in terms daily and universally used has been developed 
by an inquiry in the Iron Ageasto whether the well 
known expression “f. 0. b.”’ referred simply to cartage 
or included casing as well. We have analyzed 179 of 
the letters received by our contemporary from mannfac- 
turers, hardware dealers and others, and are struck with 
the almost equal division of opinion on the subj-ct. 
Summing up these expressions of opinion, we have the 





following: 
Meet ORs Gh OUTRO OEE -. onedesk ncssctsns neckeibasiabecinaclkssseds 0 
Iocludes boxing as well as cartage........ Stedie Coldiéticevnecen 90 
Total Ee ae 179 


This diametrical opposition ef opinion is very amus- 
ing in some cases; for instance: 

IT MEANS JUST WHAT IT SAYS. 

A says: B says: 

*F.o.b? Why, it means “Tn my opinion it means just 
just what it stys—free of charge | what it says—free of all charges, 
for cartage. with no reference | cases included.” 
whatever to boxing.” | 

Some think that boxing is free unless otherwise speci- 
fied, o’hers that it is to be charged for unless otherwise 
understood. Upon this poiat we fiad the following re- 
plies in close juxtaposition: 

IT MUST BE SPECIFIED—WHAT? 

A Boston firm says: A Memphis firm says: 

By f. 0 b. we understand de- We understand the term 
livered on ca sor beat free of | f o. b.. as applied in the pur- 
all charges for cartage. If no} chase of a bill of go sds. to sig- 
charge is to be made for cases.| nify that no charge is to be 
it must be specified otherwise | made for cases, unless other- 
than by the term f. o. b. wise specified. 

Engli+h precedent should go for something, as a mat- 
ter of course; but even here we find the same diversity 
of opinion or information. 

OLD ENGLISH PRECEDENT. 

A Holyoke. Mass. fi-m savs: A St. Louis firm says: 

As we look to England for old The term f.o.b. isan old Eng- 
precedents and customs. it | lish expression meaning free 
would be well to find out de- | delivery of cools on board ves- 
finitely how f.o0 b isconstrued ! sel. or without expense for 
the-e. Oninquiry of one long | transportation or drayage of 
engage'l in mercantile pursuits | same to vessel. [t does not c»ver 
in London, he informs us that | cases or any other condition. 
f. o. b. inclutes cases -ndcart- | excep* the drayage fron point 
ae invariably, unless other- | of mwnufacture to the cars or 
wise specified. boat. Some of the factories 
late'y have included ia f. o. b. 
f eecises. [n the strict expres- 
sion of the term it simply 
means as ahove, 

In other words, English precedent includes cases, and 
then again it doesn’t. 


Failing of satisfaction in regard to English precedent, 





we turn to long-time American practice. Two gentle- 
men present the results of 25 to 30 years’ experience in 
business, as follows : 

TWENTY-FIVE YEARS’ EXPERIENCE. 


A Boston merchant savs: A New Orleas firm says: 

I have always understood Our understanding is that 
and practiced during my busi- | the term f. 0. b means that the 
ne-s experience of sone 25 | articles are to be delivered at 
years that the termf o. b. sim- | ra‘lro:d. steamer or any other 
ply meant free on board. and | carrier without any charee for 
that no charge for cartage or | box orcartage. Such has been 
d ayage could be atded t» the | our understanding for the rast 
invoire. Iam selling gooisin | 30 years, and we have had no 
thet manner every day, and | trouble whatever with those 
while delivered free on wharf | from whom we purchased. for 
ordepot, I am charging for | the reason that they under- 
pickages and myc istomersare | standit in the same way. 
paying for same. 


Perhaps a more plausible explanation of the genera) 
misunderstanding on the subject is that offered by a 
New York firm, viz.: that the expression was originally 
intended to cover cartage only, but that the generally 
accepted version of it now is that it covers both case 
and cartage. But even of this there is some doubt. 
The fairest interpretation all around would seem to 
be, that a quotation made f. o. b. means free of any cost 
to the buyer except the price of the goods. All under- 
standings as to paving for boxing are exceptional and 
should be specifically stated in each case. The goods 
are supposed to be put on board in shipping order. An 
adherence to this rule on the part of both buyer and 
shipper would save a great deal of bickering between 
buyers and sellers and would obviate any delay occa- 
sioned by the objections of railroads to receiving goods 
not properly packed. 

But after all, we may be entirely wrong and some ad- 
vocate of boxing charges may arise to say: “That has 
nothing to do with the case.” Well, perhaps it has not 
—who knows? 











A “STOVE TRUST.” 

A “Trust” composed of the stove manufacturers of 
the United States is proposed. The total invested cap- 
ital in stove foundry plants is estimated at $15,000,000. 
The total annual product is, in round numbers, $30,000,- 
000. The “Trust,” it is claimed, would effect a saving 
of fully $3,090,000 on the aggregate yearly rates; that is, 
with the “ Trust.” it is held that goods could be sold at 
prime cost of last year and a dividend of 20 per cent. 
could be paid on the capital invested from the savings 
alone. 

The public will hardly look with favor upon any 
combinations intended to force prices above the normal 
level, and if the proposed scheme is pushed to consum- 
mation it will be necessary to show, in order to maintain 
public confidence, not only that prices will not be ma- 
terially advinced above those now ruling, but that the 
consumer shall have a shareia the proposed saving, 
whatever it be. The “Trust,” even in its best forms, is 
a dangerous weapon to handle; and no doubt the 
National Stove Minnfacturers’ Association, which is an 
exceptionally intelligent body of business men, will 
weigh the scheme in all its aspects before adopting it. 








AS TO OIL FUEL. 

We print in another column some friendly remarks 
made by our esteemed contemporary, Zhe Press, upon 
an article which appeared in our last issue, bearing upon 
oil as a possible substitute for coal. ‘It can hardly be 
asserted,” we are told, “that the general adoption of oil 
as a fuel would not be followed by a very great increase 
in the price of that commodity.” To this proposition 
we respectfully but firmly except, and for the following 
reasons: 

1. A general adoption of oil as a fuel is impracticable 
from the start. Itis only practicable withia a radius 
comprised by the middle States, where by 1eason of 
price it may enter into direct competition with coal. 

2. Producers of oil would hardly wish to commit 
harikari by raising the price of oil above that of coal, 
however much they might wish todo so. To supplant 
coal, oil must be sold cheaper than its competitor. 

As for the rest, we heartily second the motion of The 
Press that “the harder the oil men and the coal men 
worry each other, the broader the people can smile.”’ 








Harts off to the great American Moncky wrench! 
“The toolmakers and machinists of Europe,’”’ says ron, 
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“such as Krupp, of Germany, Whitworth & Armstrong, 
of Eagland, and Hotchkiss, of France, with their vas 
resources, are unable to produce a Moncky or screw-bar 
wrench equal to the American wrenches, and conse- 
quently they have to import these tools from the 
States.” 








ATTENTION is directed to the plan, proposed by Chi- 
cago bankers, for a new form of bank check, as set forih 
in another column. The movement is in all respect 
commendable, and ‘we hope to see it extend to other 
leading cities. Mr. Frank E. Brown, the originator of 
the idea, writes that “endorsements of the plan and agree 
ments to use the form are coming in in large numbers.’’ 








From the Bulletin of the Nationat Electric Light As- 
sociation, issued by the Electrical World, New York, we 
judge that the recent meeting in Buston was a pro 
nounced success. The list of exhibits is large, coverin; 
almost every variety of electrical apparatus. The asso 
ciation has shown remarkable progress and enterpris 
during the comparatively short period of its existence. 








Tue family of Trade Reviews coutiaues to increase. 
The latest additions are the Omaha (Neb ) Trade Review. 
and the Newark (N. J.) Merchant and Manufacturer and 
New Jersey Trade Review, both excellent papers. 





OIL GAS VS. COAL GAS. 
—p>—__—_. 
Cleveland Press. 

Again the Iron Trape Review has an interesting 
article on oil fuel. It strongly intimates that there i- 
strenuous effort on the part of the coal pool to cry down 
any process by which fuel other than coal can be used. 
This reminds the Review of thecry: “Sitopthief.” 1, 
portends an early and total defeat of the coal combina. 
tions, brought about by oil fuel. After affirming tha: 
there is no longer any doubt that oil will do the work oi 
fuel, the REVIEW says: 


There remains, then, the question of comparative cost, and that 
is a matter to be settled by each con -umer of oil to hi« own satis 
faction and »ccord ng to his own preference. It is bardiy to b 
supposed that a large consum ‘r would begin to use oil as a fuel 
unless he held re:sonable assurances both a: to price and the 
period of supply. And ic would har ily be thought that a respon 
sible concern would bind itself to furn:sh oil fue! for a certain 
leng h of time ani at a sta‘ed price unless it hid the means ut 
hand of carrying out its contract. 


There is a great deal of comfort to be got out of con- 
templating the effects of oil fuel upon the coal people. 
but there will be more comf rt when the coal peop'e 
make their coal into gas and undersell the oil men. I 
can hardly be asserted that the general adoption of oi] 
as a fuel would not be followed by a very great increare 
in the price of that commodity. Indeed, though the 
supply of oil is enormous, it appears to an ordinary ob- 
server that a general use of it might, in a comparatively 
short time, result in an exhaustion of thesupply. With 
gas made from coal, the case would be different. A+ 
coal goes much farther as gas than in the raw form, the 
use of it as gas would be an economy of our practically 
inexhaustible coal fields. For some years, no doubt, oi! 
can be used to greater advantage than coal in the lum; 
owing to inavoidably delay in preparing gas plants. 
Meantime we will get ready to bura for all purposes gas 
made from coal. The harder the oil men and the coa! 
men worry each other the broader the people can smile. 
May the fight wax hot and the end thereof be late. 








Lippincott’s Monthly Magazine for September opens 
with a brilliant romance entitled “The Red Mountain 
Mines,” by Lew Vanderpoole, author of “Ruhainah,”’ 
etc., in which the pioneer life of California is painted 
with a firm and artistic hand. An article of great and 
timely interest, in view of the approiching Constitution- 
al Centennial to be held in Philadelphia, is Moncure D 
Conway’s “A Suppressed Siatesman.” It deals with the 
life of Edmund Randolph, of Virginia. Genie H itz 
meyer (Mrs. Sidney R »senfeldt) contributes an amusing 
bit of autobiography entitled “How an English Girl 
Sought to Make a Living.” Frank Carpenter reports a 
conversation with the man who captured Joha Wilkes 
Booth. James Cummings writes of ‘Social Life at 
Johns Hopkins University.” The poems are by Alice 
Wellington Rollins, A. Lampman, and Robertson Trow- 
bridge. 


i 
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THE cider and wine presses, apple graters, tobacco 
presses, wheel presses, pump attachments, apple ele- 
vators and general cider-makers’ supp'ies manufactured 
by the Hydraulic Press Co., Mt. Gilead, O., are of the 
most modern and approved types, judging from their 





check or draft upon which the amount is placed.” 


UNIFORM BANK CHECKS, 


An improved form of check for the use of business 
men is proposed. The ideas which have given rise to 
che suggested chaages are stated in the following recom- 
nendations made by the Chicago Bankers’ Club: “The 
adoption of drafts and checks which shall be uniform in 
40 far as concerns the positions for number and amount 
expressed in figures; adoption of the positions for num- 
ber and amount suggested; adoption of the suggestion 
that all lathe or line work where used as a background 
for the amount be discarded; discontinuance of all per- 
forators which pit, raise, or roughen that part of the 
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The amount [in figures] and the check number, it will 
be noticed, says the Chicago Tribune, are placed on the 
extreme right, but should not be so near each other asto 
lead to error or confusion in recording the number in 
the journal. The above form of check is held to be as 
aear perfect as possible, because (1) the eye can mecuan- 
cally note the figures, the filling out of the body, and 
che signature; (2) the figures naturally fall close to the 
column in a buok of entry; (3) “calling back” can be 
done quickly; aud (4) the thumb of the left hand, in taking 
nold of the check, does not cover the figures. The pro- 
posed form of draft is essentially similar to that of the 
check the name of the check, the name of the bank 
lrawn upon occupying the lower lef\-hand corner. 

A circular has be2n prepared by the Bankers’ Club 
lealing with the subject. This is being mailed to every 
vanker in the United States. It should be clearly under- 
stood,” says this circular, “that no interference with the 
excercise of individual taste, in sofar as regards the 
«hape, size or general design of check or draft, is either ia- 
tended or thought advisable, The bankers of Chicago have 
agreed in this matter only upon the position of the num- 
ver and the amount expressed in figures. The 21 lead- 
ng engravers, lithographers and printers of this city have 
‘ot only signed an indorsement of the plan, but have in 
all cases where auestioned agreed to alter any engraved 
or lithographed plates they might have in their posses- 
sion to the new form without charge. As there is not 
1or will be any copyright or patent upon the idea, the 
change can be made without any expense whatever to 
bankers or the mercantile public.” The circular is 
signed by C. J. Blair, R F. Street and Douglass Hoyt. 
Chicago bankers have agreed to adopt the new style of 
check and draft as soun as the present stock is exhausted 
and have agreed to use their influence to secure its adop- 
tion by their customers, both city and country. 





Safety Devices for Low-Pressure Boilers. 
Seldom have we seen so much compressed into such 
comparatively small compass, and yet so attractively pre- 
sented, as in the new catalogue of the Reliance Gauge 
Co., of Cleveland. A good point is made in regard to 
the use of safety gauges in the following extract, which 
we commend to users of low pressure boilers: ‘“Oue of 
che most common impressions existing among that clase 
of steam users who use low-pressure boilers is that, by 
reason of the low pressure of steam capried, they are 
free from danger of explosion. On second thought the 
absurdity of this idea will be apparent. Whenever the 
water becomes low, a heating buviler instantly becomes 
subject to the conditions uader which high pressure 
boilers explode. No class of boilers need the protec- 


‘nore than low-pressure boilers. They are in use day 
and night, and most of the time without any one in close 
attendance, the one in charge usually having janitor’s 
or other duties to perform, and no other class of boilers 
is surrounded by so much valuable life and property.” 





CoNSPICUOUSLY neat catalogues have been received 
from Warner & Swasey, Cleveland, machine tools; the 
A. F. Pike Manufacturing Co., Pike Station, N. H., 
«ythe-stones and whet-stones; the Hendey Machine Co., 
Torrington, Conn., machine tools; the Edison United 
Manufacturing Co., New York; the Prentiss Vise Co., 
New York; the Roller Chain Belting Co., Columbus, O.; 
he Wainwright Manufacturing Co., Boston, Mass., feed- 
water heaters, etc.; the Edgerton Electric Motor Co., 
Philadelphia; the Caafield Oil Co., Cleveland, and the 
Cleveland Hardware Co. 





large illustrated catalogue recently issued. 


tion afforded by the Reliance Safety Water Columns 





LAKE SUPERIOR IRON NOTES. 





Special Correspondence to the [row Traps Review. 

FLorRENcE, Wis., August 17.—The facilities for 
shipping ore appear to be improving, and there is little 
doubt that during the rest of the season the weekly sbip- 
ments will average considerably higher than during the 
portion of the season that is past. The aggregate ship- 
ment of ore, incluaing the amount shipped by rail, will 
easily reach 4,500,000 tons. Up to the close of the past 
shipping week the lake shipments had reached 2,227,- 
489 tons, and the rail shipments fully 250,000 tons. The 
largest rail shippers are the Ludington mine, on the 
Menominee range, which is sending the great bulk of its 
product direct to Chicago, and the Norrie, Ashland and 
Aurora mines, on the Gogebic range. Not a single one 
of the Marquette district mines seems to be shipping 
any ore by rail. The Marquette range, of course, will 
tinish the season far ahead of any of the other districts, 
and the Menominee range, when the navigation season 


closes, will have a handsome lead over the Gugebic 


district. 

The Michigan Gold Company, of Cleveland, has thirty 
men at work on the Gingrass property, near [eshpeming. 
The Dunn mine, on the Menominee range, has begun 
shipping ore, giving the Crystal Fal.s district three ship- 
ping mines, 

The Chapin mine, on the Menominee range, or the 
Lake Superior mine, on the Marquette range, will ship 
more ore this season than any other mine in the Lake 
Superior country. The Minnesota Iron Company, oper- 
ating in the Vermilion district, will ship as much, if not 
more, ore than either the Chapia or Lake Superior, put 
this company operates several mines, instead of one as 
is generally supposed. Both the Chapia and Lake 
Superior mines will ship at least 300,000 tons. The 
Colby mine, on the Gogebic rauge, will ship at least 259,- 
000 tons, notwithstanding the fact that the working force 
has again been materially reduced. 

Late last week three out of six men who fell out of a 
skip at the Cleveland mine were killed and four men 
were killed by a fall of rock atthe Ashland mine. Min- 
ing accidents have been unusually frequent and fatal 
this season. HEMATITE. 


Purchase of Ore Lands in West Virginia. 
A special from Greenville, Pa. August 9, says: 
Some time ago a number of gentlemen of this place 
formed a company, having for its object an investiga- 
tion of the reputed great wealth of West Virginia ore 
lands. Through ‘heir agents they, with one or two Vir- 
ginians, have quietly buught up a tract of some 16,000 
acres of land in Greenbrier county, West Virgivia, lying 
along the base of the mountains, beginning with Bob’s 
Ridge, north of White Sulphur Springs, along Dry 
Creek, taking in Little Iron Mountaios and extending 
northward to Anthony’s creek. This is probably the 
best ore district in West Virginia, both on account of 
the purity of its ores, and the facility with which they 
may be mined. 
There is at present no railroad through the district, 
butin the near future there will be two. ~The first sur- 
vey is a road which, we believe, wili be known as the 
Pittsburgh Southern, to connect with the Baltimore and 
Ohio road at Usiontown, Pa., theuce :uaning inte West 
Virginia through the counties of Preston, Tucker, Ran- 
dolph, Pocohontas and Greenbrier, making a junction 
at White Sulphur Springs with the Chesapeake and Ohio 
railroad. The other road is chartered and will be built 
by English capital. The company’s agents are now in 
England selling stock. This road runs from White Sul- 
phur Springs to Huntersville. Both these roads cut the 
company’s lands. The company will at once proceed to 
raise capital to develop the mineral wealth of this re” 
gion, either by selling shares of stock, or by disposing 
of part of the land to other companies. 


— a ——— 





Heavy machinery is now run by artesian well power 
in many parts of France, and the experience of the 
French shows that the deeper the well, the greater the 
pressure and the higher the temperature. At Grenelle 
a well sunk to the depth of 1,802 feet, and flowing daily 
500,000 gallons, has a pressure of sixty pounds to the 
square inch, and the water from this well is so hot that 
it is used for heating the hospitals in the vicinity. 








“A TEXT-BOOK,” indeed, is the treitise on automatic 
fire-extinguishers, compiled by the Edward Barr Com- 
pany. Limited, 78 John stree:, New York, for the use 
of fire insurance companies, manufacturers and mill 
owners. It is mainly descriptive ot Gray’s dry-pipe 


system but treats of all other systems in an impartia 
and judicial spirit. 
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THE HILL FRICTION CLUTCHES. 


pe RS Bsa ZS 

In calling the attention of our readers to the use of 
friction clutches, it is not now necessary for us to speak 
of the saving of power, the saving of wear on belt and 
shafting, the saving of time, and last but not least, the 
saving of life and limb. All of these matters are well- 
known to the manufacturer and machinist, and the fric- 
tion clutch is to-day considered as necessary to the 
equipment of a plant where machinery is used, as a 
plain pulley or a line of shafting. 

The standard Hill clutch “A” is claimed by me- 
chanical engineers as by far the best clutch in the mar- 
ket. This clutch has been long and favorably known all 
over the United States, but until the last year it has been 
manufactured only in a small way under shop rights 
from the inventor and patentee, Mr. H. W. Hill. 

The Hill Clutch Works, of Cleveland, O., recognized 
the great merits of this clutch, and also the fact that if 
it was to receive proper recognition in the market and 
give entire satisfaction to the user, it must be manufac- 
tured in a very careful, accurate and uniform manner. 
With this end in view they erected a plant, which from 
beginning to end was designed for the exclusive manu- 
facture of the ‘Hill clutch;” and to use the words of an 
expert mechanical engineer, who was sent by a large 
manufacturing firm to make a tour of inspection of the 





CLUTCH PULLEY. 


different clutch works of the country, “they have the| or rather it may be said to consist of two arms, and is! ined, it was found that they were literally hollowed out 
only clutch plant in this country, where satisfactory | expanded by two wedges in the same manner as the b; a thin, gray worm, to which the qualification of 
The Hill clutch works build friction |“Railoverous’’ was assigned; by this name it will be 


work in this line can be done.” 
The Hill clutch “A” is made with either two or four 


arms, according to the amount of power to be transmit-- 





CLUTCH COUPLING, 


ted. The “A” clutch pulley, as shown io our illustra- 
tion, has a clutch ring cast (not bolted) into the arms of 
the pulley. This ring is turned and finished absolutely 
_ true, and is grasped on the outer and inner sides by the 
eight clutch members, which are shod with thoroughly 
seasoned maple. The radial motion of the jaws or 
clutch members, is produced by the sliding collar (seen 
to the left of clutch) being pushed toward the clutch, 
operating the link and two angle levers with which it is 
connected to the clutch jaws, in such a manner as to 
force the outer jaws inwardly and the inner jaws out- 
wardly, until they grip firmly both sides of the ring, and 
also so that the sliding collar cannot be kicked out. By 
moving the sliding collar out by means of a long lever 
attached to it, the jaws or frictional surfaces are instant- 
ly disengaged. The clutch is operated very easily and 
without start or jar to the machinery, and is key-seated 
securely to the shaft. The pulley, of course, runs loose 
on the shaft. It is nicely finished and accurately bal- 
anced, and fitted with an automatic grease cup, and the 


IRON TRADE REVIEW- 


Hill patent split movable sleeve or bushing, which for 


high speed is babbited with the best babbit metel. 
The great value of a sleeve of this kind in a loose pulley 
is evident, and is also shown by the number of shops 
that have adopted it. The slight wear on the wood 
jaws may be taken up by set-screws, and when worn 
out can be renewed. 

All parts of these clutches are made strictly to gauge, 
and duplicates of any part may be ordered by number 
to take the place of those worn out or broken by acci- 
dent, and the new parts will fit in their place as per- 
fectly as the old ones. The interchangeability of all like 
parts of these clutches is a guarantee of their careful 
and accurate workmanship, and is something new in 
the clutch business. The new Hill clutch “B’’ shown 
herewith has been on the market only a short time, 
but has met with great favor on account of its extreme 
simplicity. Thisclutch supplements the “A” clutch, which 
is only made as small as 18 inches in diameter, while 
the “B” clutch is made as small as 6 inches in diameter. 

The operation of this clutch can be seen at a glance, 
it is so verysimple. Theclutch consists of an outer and 
inner ring; the outer ring is sometimes 
cast into the arms of the pulley, or, as 
shown in illustration, fastened to the hub 
of pulley. The pulley with outer ring 








runs loose on the shaft, while the inner 
ring is key-seated securely to the 
shaft. The clutch is operated by 
means of a sliding collar being 
pushed up against the small lever, 
shown in cut, by a long lever. | 
In this way the small lever forces 
up a wedge which expands the 


holding same securely. The 
clutch is fitted with an automatic } 
grease cup, which lubricates the ¥ 
frictional surfaces and prevents 
wear; but this does notin any way 
prevent its holding firmly. 

This clutch, as said before, is 
well adapted for small sizes and 
for use on counter-shafts, as illus- 
trated herewith. The Hill clutch 
works are, however, building this 
clutch as large as 72 inches in 
diameter, but these large clutches 
are built slightly different. The 
inner ring is divided in two parts, 


smaller sizes. 


FRICTION CLUTCH PULLEYS AND COUPLINGS. 


Cut-off couplings of both the “A” and “B” style. We 
show the “B” style herewith, but an explanation of their 
operation would be but a repetition of the foregoing. 

Although the Hill clutch works have been running}but 
a short time, the high standard of their work, which is 
under the personal supervision of the inventor, has be- 
come widely known, and they are enjoying a large and 
increasing trade, and are now making preparations to 
increase their capacity. 





For every $13 worth of steel and cuilery shipped 
from Sheffield to the States during the second quarter 
of last year, $23 worth was shipped during the same 
time this year. The Scotch steel works have orders for 
three months ahead. 


_ —E_ 

TuE prize offered by Lippincott’s Magazine for the best 
article on ‘Social Life at Yale’ has been won by Arthur 
Edmunds Jenks, of ’88; the essay appears in the August 
number. 















The Iron Worm—A Tough Story. 

The London Jronmonger gives the somewhat alarming 
statement, “from a German source,” that the existence 
has just been discovered of a detestable microbe, which 
feeds upon iron with as much gluttony as the phyllox- 
era upon the vine. Some time ago the greatest conster- 
nation existed among the engineers employed on the 
railroad at and near Hagen by the frequency of acci- 
dents occurring at a certain point, which seemed to 
prove that some serious defect must exist either in the 
material or construction of the rails. The German 
Government ordered that a strict inquiry be made, and 
a commission of surveillance be formed for the purpose 
of keeping close watch at the spot where the accidents 
had taken place. It was not, however, until six months 
had elapsed that the discovery was made, One of the 
trackmen had observed that the surface of the rails 
seemed to be corroded, as if by some acid, for a distance 
of about 280 feet. The rails were taken up and were r 





found to bein very bad condition, several of them 
breaking into three or four pieces when the men tried 
to lift them. 


When these rails were carefully exam- 
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STANDARD HILL CLUTCH “ A.” if 


known in natural history. This worm is from six to 
nine millimeters in diameter, and from 20 to 25 milli- 
meters in length. It is of a light gray color, and has on 
its head two glands filled with a corrosive secretion, 
which it ejects at intervals of 5 or 10 minutes, and 
which has the effect of making iron soft, spongy and of 
light red color. It is then devoured greedily by the 
insect, which seems tu have an insatiable appetite. 
These worms, it is stated, destroyed no less than 36 kilo- 
grammes cf rails in a few days; how many of them it 
took to do this is not stated. Further careful investi- 
gations into the origin, habits, etc., of this terrible worm 
are to be made. 








_ —— TD 

Furnace and Factory is the name of a new candidate 
for honors in the field of technical literature. It is pub- 
lished monthly by the Planters’ Journal and Southern 
Iron Worker Company at Birmingham, Ala., and is ably 
edited by Prof. Henry E. Colton, formerly State Geolo- 
gist of Tennessee. 
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A GREAT ENGLISH GUN FOUNDRY.—III. 


We conclude this week the London Graphic’s descrip- 
tion of the great Elswick (Eng.) ordnance works of Sir 
William Armstrong : 

CASTING AND GRINDING SHELL. 

From the very first Armstrong’s firm have manufac- 
tured the projectiles for their guns. It will be recol- 
lected that the Armstrong gun entailed as great a 
change in the shape and characteristics of the shot and 
shell to be used in modern artillery as in the guns 
themselves. Round-shot is as obsolete as Brown Bess, 
and has been replaced by the now famiiiar cylin- 
drical, conical-pointed projectiles for rifled ordnance. 
Elswick had to provide, therefore, not only the new 
guns, but the new projectiles they were to fire. There 
have been at least as many improvements during the 
last twenty years in shells as in gun-patterns. One that 
seems to be universal is the substicution for the studs 
that compelled the shot to follow the rifling of the bar- 
rel of three copper rings enclosing it towards the base, 
which fit into the rifled grooves. We are now in the 
process of transition from iron to steel projectiles, but 
this change will not be so rapid or complete as the adop- 
tion of the new metal forthe guns. Steel shot and shells 
have undoubted advantages. The 





last operation they undergo preparatory to being 
packed away in their cases. As an example of how 
labor is ingeniously economised in every way possible, 
we saw the smaller sized projectiles mounted on revolv- 
ing spindles to be painted, as if they were being turned. 
The colorist held his brush in position like a tool, and the 
revolving shell was painted over in a twinkling. The 
second floor in this shop is entirely devoted to the man- 
ufacture of Hotchkiss cartridges, which are brass tubes, 
like enlarged rifle cartridges, to fit the guns, which vary 
in bore from 14 to 2} inches, firing in the one case a 3 
lb., and in the other a 6 Ib. shell. Of these projectiles 
the large number of 2,000 is on an average turned out 
per diem, besides, we are informed, some 1,500 other pro- 
jectiles of various sizes and kinds. Water-tight cases, 
to hold the powder-charges for the heavy guns, are be- 
ing manufactured in large quantities. They are cylin- 
drical cases, each adapted to hold a bag of powder, and 
absolutely water-tight, so that in the event of the ship 
having her magazine flooded, they would remain unin- 
jured. A tank of water is maintained in the shop, so 


that every case as it is made is experimentally tested. 
RAPID-FIRING GUNS. 

We have already spoken of the Hotchkiss gun, of 

which large numbers are being made at Elswick for the 





projectile has greater penetrating 
power, and in the case of the shells 
they can be made with thin walls, 
therefore containing a heavier pow- 
der-charge. Cast iron shells are still 
made, however, in great abundance, 
both of the common and Palliser 
chilled sort, as the work at this fac- 
tory bears ample witness. The cast- 
ing of iron shells is an interesting, 
but simple opera’ion. A large 
foundry is almost wholly devoted 
to this work, and at thetime of our 
visit great projectiles for the 110, 
105, and 63-ton guns were being bts- 
ily cast. The shell for the 110-ton 
gun weighs 2,000 tbs., and is 17.72 











inches in diameter, and 4 feet 6 in. 
ches in length. In the casting of 
shell a metallic core is used, round 








POLISHING GUNS. 
which the mould is made in the usual way, with 
wet sand. The Palliser chilled shot and shell havea 
hardered point, which gives them greater piercing 
power; but this is not equal to the steel shell, which 
it must be understood is forged, not cast. If intended 
for penetrating heavy armour-plating, they are forged, 
carefully bored and ground, then finely-tempered. A 
considerable quantity of these steel penetrating shells 
are manufactured at Elswick, as also steel shrapnel, 
which are made in all sizes, and filled with hardened 
lead bullets, arranged in layers, and kept from contact 
with each other by melted resin poured in among them, 
in order to fill up the interstices. 
similar to shrapnel, only it is a simple cylindrical case, 
filled with bullers, which are meant to be scattered in a 
leaden shower when the receptacle breaks open. Case 
shot is intended to be fired at short distances. It is the 
artillery-man’s last resource. It is being made for the 
110-ton guns, however, whether any of these mighty 
monsters shall-ever be compelled to fire it against an 
enemy or not. 

THE PROJECTILE SHOP. 

The shop where the projectiles are finished and the 
Hotchkiss cartridges made is one of much interest to 
the visitor. It is a perfect magazine of shell in all 
stages of finish—the lacquering and pointing being the 


Case shot is somewhat | 
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British Government. As seen in its finished condition, 
on the recoil or non-recoil mounting, it is a pretty piece 
of ordnance, and must be exceedingly effective at mod- 
erately close quarters. No wonder the Admiralty are 
arming their fast cruisers with numbers of these guns. 
The 3-pounder, the smaller size, weighs altogether 506 
lbs., and is 80.6 inches in length; the weight of the pow- 
der charge is 171 lbs.; the velocity 2,000 ft. per second; 
the penetration at the muzzle 3 in. of steel plate. It is 
calculated that twelve aimed or eighteen average shots 
can be fired per minute. The gun is fired from the 
shoulder, and heing fixed on a turning carriage it can 
be turned in any direction with the greatest ease. It is 
not difficult to imagine what execution might be done 
by a battery of Hotchkiss guns fired whether from ship- 
board, or from a well-chosen position in the field, 
against an exposed enemy. There is to be seen, how- 
ever, in the works a rapid-firing Armstrong gun of heav- 
ier calibre than the Hotchkiss, which looks like a very 
formidable arm indeed. It is a 4.724-inch 40-pounder, 
fired from the shoulder at the rate of eight rounds per 
minute. The length of the gun is 170.5 in., the weight 33 
cwt., and the weight of powder charge 8 Ibs. Thegun is 
easily managed by three men; arms of lighter calibre than 
this, upon the same principle are made, and are consid- 
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ered to be very effective in warfare against torpedo boats, ! 





\a SMITHY—PUTTING TYRES ON GUN WHEELS 





SMITHS’ AND JOINERS’ SHOPS. 

In our sketch of the processes carried on at Elswick 
we have not had occasion to mention many of the nu- 
merous shops individually. Our artist has given 
sketches of two—[one of which, the smith shop, appears 
on this page.—Ep.]. A great deal of small forging 
work is required in connection with the ordnance man- 
ufacture, and this gives employment to a large number 
of mechanics. In the smiths’ shops there are 106 fires, 
at which 260 men were.working, and there was not one 
unlighted fire, or unoccupied berth. The spectacle is 
one of grim, noisy, but most effective production ; and 
in looking down the long double shop, with its tiers of 
forges, one is conscious of a wild wish that old Tubal 
Cain could be brought back for an instant from the land 
of shadows, that he might gladden his eyes by a peep at 
the handiwork of his clever descendants. The saw-mills 
and joiners’ shop (the only portion of the shop situated 
on the north side of the railway) is always a most inter- 
esting sight. Here seems to be every kind of modern 
machine for dispensing with manual labor in the manip- 
ulation of wood. In the lower floor the beams are sawn 
into planks, lengths, or blocks for the purposes required; 
whilst in the upper floor the boxes, cases, wheel-spokes, 
bogies, and fittings of allkinds are made. Here are ma- 
chines that automatically plane long 
planks on both sides in a few min- 
utes; here are others that makespokes 
according to patierns, which are fix- 
ed into the frame, and imitated al- 
most without human assistance. 
Here are saw-wheels, and endless 
ribbon-saws, that revolve with 
lightning rapidity, and cut up thick 
blocks of hard wood easier than you 
oould carve an apple with a pocket- 
knife. Here is a machine that 
drills any kind of hole in a second 
or two, and with beautiful precision; 
an:i here is one mill, termed a “vari- 
ety machine,” that seems able to do 
anything that is wanted. Armed in 


this way, the joinery mill at Elswick 
turns out its products by the gross, 
whilst, to the casual glance, much of 
the labor seems to be rather what 
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Mr. Walter Besant would recommend§as high-class rec- 
reation than serious toil. 
HYDRAULIC CRANES AND MACHINERY. 

The hydraulic crane has undergone many improve- 
ments and developments. The most powerful yet made 
is the 160-ton crane, of which there is one at the Italian 
Government Arsenal at Spezzia, and one has just been 
constructed for Malta. At the Elswick works there is 
the 120-ton shear legs, erected at the riverside for em- 
barking heavy guns and other massive structures. In 
these great cranes, instead of the usual chain and gear- 
ing, a direct-aciing cylinder, of from 40 feet to 50 feet- 
stroke, fitted with a piston and rod, is now generally 
suspended from the jib, the force being thus more di- 
rectly applied. Large moveable cranes are also now 
made, and, without question, there is a great future be- 
fore the hydraulic crane and its developments. The 
Elswick Company have produced some most powerful 
dock-opening and closing machinery, notably the dock 
gates for the Bute Dock at Cardiff, and they are con- 
stantly employed upon lifts ani coal-shipping machin- 
ery. It has been mentioned that at these works the 
Tyne Swing Bridge was made, which has itself per- 
mitted the recent development at Elswick, by admitting 
large ships up the river; and there is bridge-work going 
on at the present time for various ports of the world. 
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0 You Own Any Mining Property? 
DO YOU WANT THE PROPER MACHINERY 


"Oo 


Extract the Precious Metals? 


If so, send for, Circular. 


If You Need Capital For Such Purpose, Send Full Description 
of Mine and Ores. 
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Before purchasing machinery, we ask your careful investi- 
gation of our system of extraction. Wecan treat successfully 
All Classes of dry milling ores, free milling or refractory, as 
near the mine as fuel and water are obtainable. The chief prin- 
ciples we employ at onetime are high pressure, high tempera- 
ture in water--332° F.,--attrition, chemical action, motion; 
completely desulphurizing and decomposing the whole mass 
of ore, liberating the atoms of gold and silver, and preparing 
the same for perfect amalgamation. 


DO YOU OWN A MILL! 
ARE THE RESULTS SATISFACTORY? 


If not, send for circulars. Wecan add machinery to a stamp 
mill that will extract a large per cent. of gold from the tailings. 
DO YOU CONCENTRATE? § Ifso, we can also treat the pro- 
duct or concentrates at the mill, saving transportation, and 
extracting a high percent. We refer to all grades of dry mill- 
ing ores, not galena, copper or zinc carrying above 5 per cent. 








Information Cheerfully Given. 
CORRESPONDENCE SOLICITED. 


WE ae. oe: COLE AIN XX . 
-CLEVELAND, O., U. S. A. 
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Blast Furnaces:— 

The Reading (Pa.) Times says: It is understood that 
the Reading Railroad are negotiating with parties to 
take two or more of their furnaces in the Schuylkill Val- 
ley and put them in operation. Those which were leased 
have proven very successful. The company are also ne- 
gotiating for the lease of their iron-ore properties in the 
Cumberland Valley. There are rumors of projects to 
build another furnace in the valley. 

The Bessemer Limestone Company, controlled by the 
Brier Hill Iron & Coal Company, of Youngstown, have 
surveyed a line for a railroad six miles long, running 
from Coovert’s mills, on the Lawrence Branch railroad, 
to a short distance south of Hilltown. The road will be 
of compromise gauge, and bring into market large de- 
posits of limestone. The contract for building has been 
awarded to Michael Pickett, of Youngstown.—[New 
Castle (Pa.) Guardian. 

Alice furnace is running on a hearth put in over three 
years ago, on which 72,000 tons of metal, have been 
made, and frum all indications it is good for as much 
more. It was built of 9 inch brick made by the [ronton 
Fire Brick Co. During her four weeks’ run, ending last | 
Monday, Sarah furnace averaged 34 tons daily, on half 
native and half Bath Co. ore. Manager Brown expres- 
ses the opinion that the output-would reach 40 tons with 
a new hearth and bosh and richer ore. The company is 
well pleased with its purchase.—[Ironton (O.) Register. 





The Mary Furnace, in the Mahoning Valley, Ohio, | 
which has been banked for the past two months, has | 
again started up after having undergone extensive re- | 
pairs. During her stoppage a 60-pipe improved Thomas | 
hot blast was added and the third blowing engine con- | 
nected. A 60-ton capacity Fairbanks R. R. scale has 
also been added, together with new trestles and sidings 
for the economical handling of materials. With the 
machinery and hot-blast additions it is expected that the 
capacity of the furnace will be fully 1,100 tons per week 
in the future. 

The Ironton (O.) Register says: In conversation with 
Mr. Rob’t. Jenkins, under whose supervision the new 
furnace is being built, he gives the following dimensions 
of the work: The furnace is 52 feet high and 21 feet 
across the jacket; has six columns 13 feet high; heavy 
mantel and base plate; bridge leading to hoist tower, 15 
feet long; hoist tower similar to that of the Iron & Steel 
and Big Etna; engine house, 42x32, by 30 feet high, 
containing two blowing engines of 4-foot stroke and 66- 
inch blowing cylinders. One beam-feeder pump and 
Stilwell heater supply boilers with hot water. The. 
boiler house, 56 by 36 feet, contains two batteries of 2- 
cylinder boilers 47} ft. by 40 inches indiameter. Smoke) 
stack has octagon base built of fine dressed stone, on 
which will be placed a wrought iron chimney 110 feet | 
high, making the total height 124 feet. The cast house | 
is composed of 12 cast iron columns supporting a roof of 
wood and iron. All the buildings are covered and | 
roofed with corrugated sheet iron heavily coated with | 
mineral paint. Water is supplied by a powerful duplex 
beam pump, throwing 20,100 gallons per hour. 








Steel Works:— 

The McCosh Iron and Steel Company, of Burlington, | 
Iowa, have been steadily increasing the size and capaci- | 
ty of their plant, until now it covers about 3 acres of 
ground. 

Secretary of State Walker, of West Virginia, has issued 
a charter to a stock company of Wheeling capitalists 
styled the East Chicago Steel Company. The capital 
stock is limited to $500,000. The incorporators consist 
of such well known iron men as O. O. Dewey, President 
of the Riverside steel plant; N. E. Whitaker, President 
of the Cresent Iron Works, of that city; Alex. Glass, 
Secretary of the Junction Iron Works; J. R. Paul and 
Guy R. 0. Allen. The company have secured a long 
lease of the new Bessemer steel plant and nail factory at 
Hammond, Lake County, Indiana. At a meeting re- 
cently held by the stcckholders, Spaulding Wallace was 
elected president, Alex. Glass, secretary and B. Walker 
Peterson, manager. The company will assume control 
of the plant immediately, and take with them from this 
region a large number of skilled workmen. 
Rolling Mills:— 

The Riverside Iron Works, of Wheeling, W. Va., is 





in no manner whatever connected with the Riverside 
Iron Works, of Cincinnati, 0., which were recently 
forced to make an assignment. 

Smith & Laughlin, metallurgical engineers, of Pitts- 
burgh, have closed a contract with the Spaulding Iron 
Company, of Brilliant, O., for the erection of two of 
their regenerative gas heating furnaces, each of which 
will have a capacity of 20 tons per single turn. 

Fayette Brown, receiver of Brown, Bonnell & Co., of 
Youngstown, filed his June report in the United States 
Circuit Court last week. It indicates a balance on hand 
on June 1 of $7,065.77; the receipts during the month 
were $305,215.89, making a total of $312,281.62. The 
disbursements during June amounted to $275,468.76, 
and the balance remaining on hand at the end of the 
month was $36,812.86. 

The contract for the rebuilding of the Maumee Roll- 
ing Mills, Toledo, was let to Pittsburgh parties on the 
8th inst. The mills were burned three months ago, and 
were estimated to be worth $400,000. Very little of the 
machinery was damaged. The new mill will be entirely 
of iron of the most improved pattern, and it will be 200 
feet in Jength by 80 feet in width. The Northwestern 
National Gas Company will supply gas. 

Everything is about ready at the Laughlin mill to re- 
sume. About twenty-five more self-feeders will be put 
on the machines. When this is done every one of the 
machines under twenty will have self-feeders. Two new 
mud drums have been put in, and there has been a gen- 
eral overhauling since the mill shut down three weeks 
ago. The mill has some good orders to fill. At the 
tna mill the puddling department is makiug three 
heats on each turn. The sheet mills are on double turn, 
and the plate mill on single turn. The three high muck 
rolls work well on single iron, but are not working very 
well on double.—[Martin’s Ferry (O.) News. 





Machine Shops:— 

The Globe Iron Works Co., Cleveland, is building six 
triple expansion engines. 

The Skinner Chuck Company, a corporation recently 
formed at New Britain, Conn., will manufacture Skin- 
ner’s patent lathe and drill chucks. D. N. Camp is 
president; D. D. Rogers, treasurer; E. J. Skinner secre- 
tary. 

The Wright & Adams Co., of Quincy, Ill., have com- 
pleted one of their special high speed engines for the 
United States Government, to be used in running a hy- 
draulic dredge. This engine is somewhat novel in design, 
and is intended to exert about 150 horse-power. 

Inadvertently we have heretofore neglected to mention 
the recent changes in the John H. McGowan Co., 42-46 
Central Avenue, Cincinnati. Mr. John W. Neil has 
been elected secretary of the company in place of Mr. 
Robert Laidlaw, who has disposed of his entire stock and 
interest in the company, and retired from the business, 
Mr. John W. Dunn, who has represented the company 
as traveling salesman, has also disposed of his stock and 


| interest, and is no longer connected with the company. 


In connection with this announcement, it is well to state 
that the company have greatly augmented their facilities 


in the way of new machinery and tools in their foundry, 


brass work department, and machine shop, besides which 
they are constantly adding new lines to their merchan- 
dising department. 


Foundries:— 

The Excelsior Foundry and Machine Works at Avon- 
dale, Ala., will be enlarged. 

The Baton Rouge (La.) Foundry, recently destroyed 
by fire, will be rebuilt at once. 

The MecMillian Car Works at Minnaville, Mo., will 
build a foundry 85x221 feet. The capacity will be 200 
wheels per day. 

The citizens of Lorain, O., are to take action looking 
the re-opening of a foundry in that place, abandoned 
some time ago. 

The Davenport (lowa) Foundry and Machine Works 
Company have filed articles of corporation. Capital 
stock $30,000. They will erect a plant immediately. 

The Union Foundry, at Catasauqua, Pa., has made a 
casting for the Catasauqua Manufacturing Company’s 
new mill at Ferndale. It is the anvil base for the steam 
hammer, and weighs 20,000 ponnds. 





Fires in Iron Works:— 
Whitney & Co.’s nail factory, in Green Point, L. I, 
was burned on the 4th inst. Loss $35,000; insured. 
The American Aluminium Works, one of the princi- 
pal manufacturing establishments of Findlay, O., were 


loss of $12,000, upon which there is an insurance of $5,- 
800. There was quite an amount of new machinery in 
the building, which was also destroyed. The stock- 
holders and officers of the company are alive in Detroit, 
and it is not known whether they will rebuild or not. 





Hardware Works:— 

The citizens of Logan, O., are agitating the erection 
of a nail mill. Mayor Steinman can give information. 
The Dana Hardware Company, of Boston, have been 
incorporated with a capital stock of $150,000, with 1,500 
shares, to do a general jobbing business in hardware, 
cutlery, and cordage. O. D. Dana is president and 
treasurer of the new concern. 

The E. Walker Tool Company, Erie, Pa., will remove 
soon to their new shops on Fourth street, a company 
with a capital of $50,000 having been formed. The 
company will put in approved machinery, for manufac- 
turing a large line of small tools, gauges, etc., for ma- 
chinists, carpenters and mechanics generally. 

The Illinois Wire Company expect to be drawing wire 
in East St. Louis, by the middle of September. The 
Freeman Wire Company, whose plant adjoins, will also 
begin manufacturing about that time, with a capacity 
of 40 tons of barb wire per day, to be increased eventu- 
ally to 70. The latter company have just received a 
tine new Corliss engine of 150-horse power from Provi- 
dence, R. I. 


Miscellaneous:— 

The Ashland (Wis.) Emery Co., F. H. Merrill, man- 
ager, will soon begin the manufacture of emery wheels, 
with $60,000 capital. 

The stockholders of the Page Belting Company, Con- 
cord, N. H., have voted to ratify the action of the 
officers in increasing the capital stock to $300,000. 

Mr. John O’Brien, of John O’Brien & Co., boiler 
makers, has decided to establish a branch works in Kan- 
sas City, provided a site for which he is now negotiating 
can be secured.—[Age of Steel, St. Louis. 

The Cleveland Shipbuilding Co. has closed a contract 
with the Lackawanna Co., represented by Captain M. 
M. Drake, for two steel steamships. The dimensions 
are 260 feet keel, 275 feet over all. 38 feet beam, 25 feet 
depth.—[Marine Record. 
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“NaTuRAL Law in the Business World,” by Henry 
Wood (Lee & Shepard, publishers, Boston), is an attempt 
to show that as in the natural world certain irrevocable 
laws control the act:ons of men, so in the business world 
there are inflexible principles the violation of which 
can bring only failure and disaster. Its chief line of 
argument is directed to an elucidation of the labor prob- 
lem. The author finds little to hope for in special 
legislation but contends for a closer regard for the 1: ws 
of society by both employers and employes. The views 
taken by the writer are generally sound, even if the 


reader cannot follow him in all his conclusions. 
——— 


THE organization of a strong Milwaukee company to 
engage in the manufacture of aluminium by a new pro- 
cess has the promise of being one of the most notable 
industrial enterprises born during the past week. The 
process which is to be employed is the invention of a 
Milwaukee professor of chemistry, A. J. Rogers. It is 
patented and a secret, but is understood to be an appli- 
cation of electrolysis. The claim is made that it will en- 
able the production of the beautiful white metal at a 
cost which will enable it to compete with iron.—{Miner 
& Manufacturer, Milwaukee. 

sntiiiamsiiainn eco 

THE use of belts is comparatively little understood, 
although one of the oldest mechanical devices. Few 
persons even among those who are constantly using them 
can tel] the best belt to use for a given location, and 
frequently buy and use those that are entirely out of 
place, although costing much more probably than the 
one best adapted to the purpose. In this specialty, the 
Page Belting Company, of Concord, N. H., has made a 
thorough study of what to use, and how to use it, which 
they have published in pamphlet form, and will send 
free to all who desire. 








Bi ela: site 

“A TREATISE on Metallurgy, Iron, Steel and Fuel,’’ 
by James Henderson, Mills building, New York, proves 
to be a very instructive description of the Henderson 
direct-acting gas furnace for making ingot iron or steel, 
annealing, melting steel in erucibles, etc. Iron and steel 
workers will find it interesting reading. 


aay - 
CANALS are to be built in England to enable interior 





manufacturers to reach the seaport at less cost than is 


entirely destroyed by fire on the 9th inst., entailing a; now possible by rail. 
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IRA B. BASSETT. GEORGE PRESLEY, JR. 


BASSETT & PRESLEY, 


——: Manufacturers and Wholesale Jobbers of: 


Bar, Bridge and Car Iron, 
Hoops, Bands and Sheet Iron, ) 
Boiler, Bridge and Tank Plates, 
Nails, Ship and Railroad Spikes, 





Boiler Tubes, Boiler, Tank and Cooper Rivets, 


Tron and Steel Boilers and Ship Plates, Angles, Beams, Channel and Tee Iron. 


We also Represent in this Market the Following Well Known Mannfacturers: 


Sanderson Bros. Steel Go. Warehouse and Office, Andrews Bros. & Co., 
CAST STEEL. ; Bar IRon AND PoLtsHED SHAFTING. 








Reading Iron Works, 
BOILER TUBES. 


Jos. Corns & Son, 
CROWN STAY BOLT IRON. 








Central Iron Works, 
BOILER PLATES. 


Pencoyd Iron Works, 
ANGLE, T anp CHANNEL IRONS 








Geo. W. Johnson, 
TANK AND SHEET IRON. 


Dilworth, Porter & Co., 
RAILROAD AND BOLT SPIKE. 
Spang Steel & fron Co., 
BOILER AND SHIP PLATES. 





Hoopes & Townsend, 
KEYSTONE BOILER RIVETS. 














Spaulding tron Co., Lindsay & McCutcheon, 
STEEL NAILS. Cor. Elim and Hemlock Sts. HOOP AND BAND IRON. . 


We Always Garry a Full Stock of All goods in Our Line. 





All Correspondence and Telegrams Answered Promptly. 


Prices Cheertully Given on Application. 


WE SOLICIC YOUR CRADE. 


BASSETI & PRESLEY, 
CLEVELAND, OHIO. 
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CONDIT, FULLER & CO., 
eiIG asa BAKE IRON. 


182 WATER STRENT, ) CLEVELAND, 0. {0 o¥iieererter ten. 


V7. F.. TELORINTON, 


Feel SrA Lror- 
DLinmmnesota Lroxr Co. 
VERMILION CISTRICT ORES. 

Geo. H. & S. P. Ely, Agents, 

5 Mercantile Bank Building, CLEVELAND, O. 


GLEVELAND ROLLING MILL CO.., 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet lron, Corrugated Iron Roofing, Sheet Steel. 





Telephone 1107. 











CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO. Manuf’rs. 
g Machine, Plow & Elevator Bolts, os 
crews. 














Boiler Makers. 


Q\MITH & TEACHOUT—(Established 1857.) 
Boilers, Tanks, Stills, etc. 644 Broadway. 











Bridge and Boiler Builders, 


Bova BRIDGE AND BOILER 
» WORKS, mfrs. of Arch and Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson 5t., 
and Case Ave. 











Belting, Xe. 


BUSINESS DIRECTORY. 


Canton, O. 


Nie Fn IRON WORKS, Mili Work, Shaft- Shaft- 
ing, Kngines, Imperial job printing press 














Hinckley, O. 


is yd W.S. Tin cans of every description 
carge job lots special prices. Corresponmanee 





solici 








Meadville, Pa. 


URRY & CO. 1 
Craiikinds. general jobbers in bob = of 











Mansfield, O. 





p4etn & BOSWORTH, Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 








Carriage Bolts. 


TINHE COLWELL & COLLINS NORWAY 
BOLT CO. \, ~ epee of vipa 
Carriage and Tire Bolts. 











M ANSFIELD STEAM BOILER WORKS, 
i. Man’frsof Steam Boilers, Oil 
‘anks, and all kinds of rot Bhest oom Wane "— 

















Niles, Oo, 


EEVES BROS. Manufactu : 
Wonk and Ghost Inn Wee oat 











Coal, Iron and Ore. 


Rochester, N. Y. 





al to pl HITCHCOCK & CO., Briar Hill 
oal and Pig Iron. 101 St. Clair St. 81 

Py BocK, MORRIS & CO., —OCOAL.— 
Grand Arcade Building, Cleveland, 0. 5 

ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, "Cor. Bank aud Superior Sts. 61 

ANGER, A. I., wholesale Scrap Iron, Nos. 
173, 175 & 177 Merwin Street. 33 

















». H OUTHWAITE “a CO. J. Hemeitibe. Moore, Be eae & Co 
J. * ° - cLussey. ilwaukee, Wis. 
Exclusive attention given to DALLI BA, H USSEY & co 9 


Dealers in 


Lake Superior and Menominee Rangt 


Iron Ore. !RON ORE” PIG IRON. 


: 101 St. Clair St. CLEVELAND, 0. 
CLEVEEARD, OHIO. Chicago Office: 115 Dearborn St.. Rooms 20 to 22. 


A. PLUEMER & CO., 


PIG IRON. 


COR. FOURTH AND RACE STREETS, 


Cincinnati, Ohio. 


Chicago Office—No. 107 Dearborn Street, 
Room 11. 


| GEORGE K. HOSFORD, Manager. 30 
j 


‘Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. . 





Harvey H. Brown 


Harvey H. Brown & Co., 


IRON ORES AND PIG IRON. 


101 ST. CLAIR STREET, 
CLEVELAND. oO. 


FOUNDRY COKE. 


72-hour Connellsville Coke. | 
W. J. RAINEY. 


Mercantile Bank Bldg., Cleveland. 


Fayette Brown. 

















COKE: 





File Works. 


yy nt MACHIN ‘ 
for Catalogue. J.5S. “© 70a ; Yr 


LEASON, WILLIAM, ~ 
ists’ Tools, La manufr. of Saskia 


thes, Pli d Pat. 
Dressing Machines. 10 rown's has. ——— 











Struthers, O. 


Qyeetne BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 61 








YT NDUSTRY FILE WORKS, A. & H. Gough, 

manf’rs of Files and Rasps, equal to the best 
English file. Old files re-cut. Ail kinds of Job 
Grinding. Office ana Works, 38 eps and 
33 Winter street 








Foundries 


OWLER & CO., Car snouts, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 
AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 
Wee WM. & SON, Rolling Mill and 
specialty. 


Machinery castings. olls a 
No. 435 Broadway. 

















Foundry Facings. 


LEVELAND FACING MILLS, P saa tal 
Supplies, Cor. Scranton & Carter S 











Hardware and lron, 
INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and 2 








Tire. 
*FIHE EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 








IRON STOCKS. 
Hussey, Hoyt & Co., 


Investment Bankers. 


GOGEBIC IRON MINING STOCKS 
A Specialty. 


k ull Information and Expert Reports for 
the use of Investors, 


~|Hussey, Hoyt & Co., 


231 Bank &St., 
Mercantile Bank Building, 


Cleveland, O. 








E.C. POPE, 
lron Ore, Pig Iron| 


AND METALS. 
CLEVELAND, OHIO. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Pittsburgh & Wheeling Coa! Co., 





Hardwood Lumber, 


JT ARTIN & BARRISS, dealers ia all kinds of 
AVA. Hardwood Lumber. 130 Central Way. 51 








Lumber. 


W ods. JENKS & CO. manufacturers and 
ma dealers in Lumber, Lath, etc., © Sanne 
street. 








CHARLES HIMROD & CO. 
DETROIT AND CHICAGO, 


Pia Iron. 


Sole Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity. 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELAND, O. | 
BASSETT & PRESLEY. | Deer Lake Furnace Co. 


3 | Sole Sale Agents Chicago Furnace Co. and Mil- 
wie ye wg +00 waukee Furnace Co. product together, cf 


BAR, BAND AND HOOP IRON Rileiaer aad taears ren. 1000 arose cons. 


Sole Sales Agents in West and Northwest for 
Brier Hill [ron and Coal Co.’s brands. 
Steel Boiler Plates, lubes, Rivets, ete. 
CLEVELAND, O. 








1| Tod—Brier Hill Scotch, Iron River, 


Grace, Bessemer. 


82 | Also a full line of Southern Foundry 
and Forge irons. 








Tuttle, Oglebay & Co.. c C 
COMMISSION DEALERS IN NCINE WASTINCS. 
IRON ORES, | Complete set of Castings for making small 
| and medium sized vertical Engines. 


SEND FOR PRICES. 


‘Humphrey's Foundry, Bellefontaine, 0. 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND. O. e 








ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
lumber, timber, lath, shingles, ete. 47 Central 
Way. 82 
OTTER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing mill, 7 & 10 Carter St. 42 











Machine Shops. 


ORD, GEO. A., Metal Pattern Maker, small 
A’ machinery repaired. 15/4 Frankfort St. 











Stoel Stamos and Stencils. 








Tron Planers 


A SPECIALTY. 







New Patterns 


This Planer r returns the table 8 for 1 


sizes trom 20 in. by 20in. and 80in,. by 80 in. 
to plane from 4 to 10 feet in length. 


Rochester Machine Tool W’ks 














, Akron, O. 
A cCNEIL, J.c. OO., steam Boilers, Heavy 
Sheet Iron Work. &c. Repairing promptly 
executed. 





MAPLIN RICE & CO., , manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Stock, 
etc. 04 
PEBSI:R, CAMP & LANE MACHINE 
Cco., Founders and Machinists, 12 os 
street. 





Saml. L. Mather, Fred. A. Morse, | RUNYON, STUBBS & MACK, 


Prest. & Treas. Secty. | Commission Dealers in 
Cleveland Iron Mining Co., ImRoxryr ORES, 


From Marquette, 
Dealers in Iron Ores Gogebic, »and Menominee Districts. 


from their own miges near Marquette, Lake | Room 43 Grand Arcade Building, 
uperl 











Rooms 4 & 5 Mercantile Bank Building, 01 ST. CLAIR STREET, Cl vel . 

a0 CLEVELAND. o. _ eroland,0 

L. M. PITKIN, F. L. CHAMBERLIN, POTTER. BIRDSALL & CO. 
Pres’t and Treas. Sec’y. 


Variety Iron Works Comp’y 
BOILER MAKERS, 


Machinists and Founders. 
Shafts, Pulleys and Hangers 
a Specialty. 


Cleveland, O. \ 


Lumber. 


YARD & PLANING MILL, | 


Nos. 7 & iO Carter Street, 
CLEVELAND, O. 





51 to 73 Scranton Ave. © 81 





Alliance, Oo. 


ZNHAPMAN G. L., builder of Engines and 
C' Machines _ Also Jobbing and Repairing. _ 


Columbus. 0. 


ITY BOILER WORKS, manf’s of Stationary, 
C Portable, and Locomotive Steam Boilers. 
All work warranved. Borger Bros. & Co. 12 


Cincinnati. O. 


rP\HE CINCINNATI 8ST EAM HEATING CO. 

I manfrs, dealers and contractors. Warming 
and ventilation of public and private buildings a 
specialt: Le = ers, Radiators, Pipe, Fittin, 
-_ 2 Goods &c. Correspondence soliced. 87 
West Pear! street. 


UNNY, ALEX. D 
Works. Patterns: 


, | Feaae JAMES 
rns of every style 
Street- 





“Queen City Pattern 
D., oe order. ml i 2d st 





rn Maker. Pat- 
e to order. a 


FUSasSatuis Gidnec amet a" | _™ a __ Rochester, N.Y. 
_ BUSINESS DIRECTORY. White’s Flexible Metalic 
ae ban bade ith Lat aclereeell FILLET. 


—_—— oe —__—_— 


For PATTERN MAKERS, FOUNDERS & MACHINISTS 


— eo — 


For Price List and Clreular, Address:— 


ALEX D. CUNNY, 
132 & 134E.SecondSt., - Cincinnati, O. 


Stearns Miz. Co. 


ERIE, PA 








, Engines from 15 to 400 Horse Power. 
Boilers of Steel and Iron 


Supplied to the Trade or user. 


Saw Mill and Genera! Machinery. 


WORKS AT ERIE, PA, 








































Send for Catalogue. 
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THE PORTER-HAMILTON. 


The Only Engine Specially Designed for Heavy 
Intermittent Work, 


Particularly For 


ROLLING MILLS, COTTON MILLS, PAPER MILLS, FLOUR MILLS, 
SAW MILLS AND GRAIN ELEVATORS. 




















WW ih 





yf / | } j 
“Al ae 


ew éy 


SIMPLE. ECONOMICAL. STRONG. 


Sizes: 75 H. P. to 3,000 H. P. 





Send for Illustrated Catalogue. 


WILLIAM TOD & CO. 


YOUNCSTOWN, OHIO. 
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Orrice or Lronw Trape Review. 
CLeveLanD. O., Frtpay Evenine, August 19, 1887. 
lron Ore, 

The market has been remarkable during the week, for 
a multitude of inquiries of all kinds—hard ores and hema 
tites, Bessemer and non-Bessemer,—and for the lack of 
sales. The receipts, 44,412 tons, show a marked increase 
over the receipts during the corresponding week in 188t, 
beiog only 18,191 tons—a difference in favor of the pre 
sent season of 26,221 tons. The shipments of the week. 
23,502 tons, exceed the shipments during the correspond 
ing season of 1886, by 2,497 tons and when it 1s consid- 
ered that many of the furnaces supplied from this point 
have burely received thesr first installment of coke, while 
others have but just blown in, the opinion is justified 
that more iron will be made this season from ore laid 
down in Cleveland and shipped to interior points tha: 
at any previous time. Dealers in ore agree that every 
pound shipped will find a ready market at full prices 
and, perhaps, at an advance over spring quotations. 
While it is true that nearly all the larger mines are sold 
up, there is any quantity of ore to be had from new 
mines, or from mines that are not yet generally known 
as producers. It is expected, moreover, that large quan- 
tities of ore wiil be brought dowa by rail this winter, 
iron cars being now coastructed with apparatus to thaw 
out the ore befure unloading. Owing to the unsettled 
state of affairs last January, many conservative buyer- 
did not nearly supply themselves at that time and nex: 
month will witness some large sales of ore, made neces- 
sary by ‘he increasing demand on the furnaces. I 
Cleveland had more and better dock facilities, improved 
hoisting apparatus and a depth of twenty feet in the 
river, our ore trade could be doubled in a single year. 
We quote, without change: 
No. 1 Specular and magnetic Bessemer ores per ton...$7 00@7 50 





No. 1 Specular (non-Bessemer) ores per tOD.......0+-.++« wee 6 ON@E 55 
Bessemer Hematites. 5 7. rc 
Non-Bessemer Hematites .............sscc.cccccssecsesececesenenenes 5 00@5 0 





Messrs. Tuttle, Oglebay & Co., dealers in irun ore. 
have removed from the Atwater block to more com- 
modious quarters and can now be found at rooms 38, 39, 
40 and 41, Wade building. 


Pig Iron. 

There is an unprecedented demand for all kinds of 
pig iron, and the furnaces are kept more than busy. 
With the double turn, they will be unable to fill July 
orders by October and the season promises to be profit- 
able. Prices are full and strong, and while some iron 
makers ask and receive from 25 to 50 cents a ton more 
for several pet brands than the general market price, 
the mills are glad to pay the advance so as to receive 
material for working into finished iron. The time is 
not far distant when mills will be compelled to run their 
own furnaces in order to secure sufficient material 
Several large sales are reported during the week, one 
firm taking contracts aggregating 8,000 tons, for Novem- 
ber delivery. We quote f. o. b. four months, Cleveland: 

CHAROOAL PIG IRON. 

















Nos. 1 and 2 Lake Superior charooal..............+0« innate $23 00@24 00 
Nos. 3 and 4 Lake Superior 23 1024 0 
Nos. 5 and 6 Lake Superior.. 23 00@24 50 
BITUMINOUS AND COOKE IRON. 
No. 1 Besse 8 2185 
No. 1 fountty. "ail SAP TEREST: SEE 21 35@21 85 
Wie, ON a scans caedsiis oo dobintiniceincaaaniallassgibilieuneenies 20 35@20 -A 
No. 1 foundry, lake ores, with slater prsoumnesten bstvevdecsbe 2:8.@ 135 
No. 2 same esssseeeees 1985@2) 85 
No.1 silvery, native Ohio ores.. 21 00@21 Fn 
WO. BRING. deiicidntisctendindeccctbaiaba 2 1 Mi@2 50 






"1 gray forge. red met. 

0. 1 gray forge. neutra 

No. 1 American Scotch (Back Band 

No.2 American Scotch 
Manufactured Iron. 

Bars command lively inquiries, and sell we!l at a trifle 
over two cents. Sheets are also strong at $2.90 for No. 
24, $3 for No. 26, and $3.10 for No. 27, for common, 
while the discount on galvanized, both Juniata and 
charcoal, is 62}. 

Gas pIpE.—The same old slump still governs the 
market. ‘Ihe discounts range as follows: Small black, 
47}; large black, 57}; small galvanized, 374; large gal- 
vanized, 424. 


aeons teceeereerereeeseseneees 


Scrap Iron. 

Old American rails are stiff at $26, with little stock 
Car wheels are plenty, 400 tons having b2en sold during 
the week at $21.50. 

Hardware. 

The prices of shelf goods are regular and strong, and 
business is reported to be very good in standard lines. 

Natrs.—Cut nails are selling well at $2.10 for iron, 





ers are still very scarce and most furnaces have all 


ind $2.20 for steel; spikes, 26 cents added. Wire nails 
are in active demand. 

MISCKLLANEOUs.—Lead pipe is very firm. Tinplates 
are strong and some brands are scarce. Solder is firm 
and will go up in price. 


LOUISVILLE PIG IRON MARKET. 
Reported for the [ron Trape Review by Geo. H. Hull & Co. 
There has been a steady demand for pig iron duriag 
the last week, though no material change ia price has 
iaken place, except, possibly, on mill grades. Silver 
grey irons are very much sought after, but Southern 
furnaces have sold up all they have oa hand, and are not 
ready to make quotations previously offered for bright 
and off-colored iroas. The demand for car-wheel irons 
has been greater since our last report—one furnace re- 
porting that they have sold 15,000 tons since May Ist. 
Che advance in price, as an average, is not more than 
$1.50 per ton from the lower prices quoted a math pre- 
vious. We quote for cash as below (August 17): 


Pre [ron.—Southern Coke, No. 1, Foundry, $20 50@4#21 59; 
bag Coke. No. 2, Foundry. $19 50 ® $20 50; Southern 
toke, No. 2%, Foundry. $19 10@ $ly 5); Hanging Kock Coke, No. 
Foundry, $20 50 @821 50; Southern Ghare: val, No. l, Poundr 
$21 50022 505 Silver Grey, different grades, $14 50@$20 00; South- 
ro Coke, No. 1, Mill Neutral. $18 75 9819 25, Southern Coke, No. 
. Mill, Neutral $14 00@318 73; Southera Coke, No. 1, Mill, Cold 
short, 318 0@$18 75; Southern Charcoal, No.1, Mill, $19.09@ $20 00; 
Vhite and Mortied, different crades, #16 50.0$17 50; Southern Car 
Vheel. Standard Brands, 26 ($27 Ov; Southern Car Wheel, 
‘ther brands, $23 00@$.5 00; Hanging Rock, ell Piast $26 00 
0$27 00; Haneine Rock, Warm Blast, $23 0@824 
CHICAGO PIG IRON MARKET. 
Reported s for the [ron Trane Review by Rogers, Brown & Co., 
Backman, Resident Agent. 


The urgency for quick delivery of all kinds of iron 
still continues, especially for softeners. Inquiries are 
1s numerous as last month and everything offered in 
-hape of Nos. 1 and 2, both strong foundry and soften- 
ers, is readily accepted at fill prices. Lake Superior 
charcoal irons are in good request; $23 00 cash, Chicago, 
about represents bottom price for good standard brands. 
We quote for cash, f. 0. b. cars, Caicago, same as last 
week, which abut covers the range (August 13): 


ey and Coal Foundry: —Ohio Hanging Rock potteners, No. 

$21 50@22 50; Ohio Jackson county. softeners, No. ve p21 
12 50: Ohio, Black Band softeners. No. 1, $2250@2350: Lake 
Ure and Cinder softeners. —s 1, $21 00@22 00; Senthern coke 
foundry No. 2, $21:00@22 00; Southern coke foundry No. 2%, 
$20 50@215v; Southern coke foundry No. 3, $2000@2100. Old 
Materiais:—Old American Rails, $24 09@25 00; Old wheels, $20 50 
21 5. Charcoal Foundry:— Lake Superior, $22 50@23 50: Soath- 
4rn, $2? 50@23 00; Hanging Rock, $24 50@25 50. Car Wheel and 
Malleable:—Lake Superior, $2250@23 50; Standard Southern, 
$24 00@26 50; passing Rock Gels Blast, $27 0u@29 00; Hanging 
Rock Warm Blast, $23 50@24 


CTNCINNATI P!G IRON MARKET. 

Reported for the [ron Trane Review by Rogers, Brown & Co. 

Business continues on a footing which seems satisfac- 
tory to all parties; its volume is large, considerably 
above the average, and as buying appears to be for 
early use, it indicates a favorable condition among con- 
sumers. 
which has cleaned out everything in sight in the line of 
silver greys, and what are classed as softeners. An ad- 
vance of from 25 to 50 cents per ton in this class of 
metal has been made during the week. The demand 
from rolling mills is not as heavy in proportion as from 
f undries, so that mili grades are easier than foundry 
grades, the latter being genuinely scarce. We quote as 
follows on the cash basis (August 15): 


Hor Buiast Founory [ron.—Vhio and Southern Strong Coke. 
No. 1, $21 00@$21 50, Ohio and Southern Strong Coke, No. 2, $29 00 
$20 50; Ohio and Southern Strong Coke, No. 3, $19 00@819 5u; 
Yhio Soft Stonecoal, No- 1, $20 50@821 50; Ohio Soft stonecual 
Vo. 2, $19 59@$20 00; Mahoning and Snenango Valley oot ay No. 1, 
$21 50@$22 00. Crtarcoat Lron. Poy ock, No. 23 50 @ 
#25 00; Heaging Rock No. 50@ $23 50; 
\labaima, No. 1, $2259@$23 50; Tennessee and A 
$2! 00@$22 00. Fonog—Strong Neutral Coke, $18 ov@$18 Fu; Mot 
tled Uoke. $14 50981700; Cold Short, $17 000317 W. =Car 
Weer. aND Matteas.e—Southern Car Wheel Lron, $25 0@ 
$26 1m; Hanging Rock Cold erat. No. 1. $25 W0@828 00; Lake 
Superior Malleable. $25 wW@$26 v0 


PITTSBURGH Plus IRON MARKET. 
Reported for the [eon Trang Review by A. H. Childs. 

The past week has developed but a slight change in 
the status of the iroi market here. There is perhaps a 
more hopeful feeling, and a growing contidence in an 
active Fall business. Quotations are uachanoged (Au- 
gust 15): 


Pre fann.—-Ne, 1 Foundry, $20.50@$21.09; No. 2 Foundry. 
$19.50@$.0.50; White and Mottled. $17.59@$i8.00 ; ey, Forge 
#18.50@19.00; Warm Blast Charcoal, $22.00@624.10 ; d B ast 
Charcoal. $24.00@28.00: Bessemer, $21.50@22.50, four months. 


ST. LOUIS PIG IRON MARKET. 


There has been a lively demand for soft iron |. 





Reported for the Lrow Traps Review by Rogers, Brown & Co. 
Little or no change has taken place in the market in 
the past week. Foundry grades are still scarce and| ji 


a great many foundry men are depending on present P 


shipments to keep them running, and furnaces that are in 
a position to make prompt deliveries are receiving a good 
run of small orders. Charcoal foundry irons are in good 
demand and one or two orders for round lots at full 
prices were refused this week on account of furnaces 
being unsble to make deliveries wanted. Ohio soften- 


orders booked that they can take care of within the next 
two or three months. We quote for cash f. o. b. East 
St. Louis (August 13): 

Charcoal Foundry — Missouri. $21 59@22 00; 
ost 50. Coal and Coke Sa ese ag  S 0.1 be os ha 

uthern, No. 2, 8 @21 Ye Ohio Softeners, $21 W@ 
Mill woop 42) Ov@2l 00; Southern No. 1, $19 Tee) 00; 
No. 2, $18 75@19 00. Uar Wheel & Malleable [rons—southern, 
$24 seu? wo Lake Superior, $23 00@25 00. Scrap iron, ete.— 
Old Rails. $25 00@25 51: Old Ge Wheels, $20 50@2100: Con- 
nellsville Coke, Kast St. Louis, $6 15 

CHATTANOOGA PIG IRON MARKET. 

Reported for the Iron Traps Review by Lowe & Tucker. 

There is no particular change to note in any of the 
different lines of busivess. So far as appearances go 
everybody is having about all the business he cares to 
do under the influences of the torrid condition of the 
weather of the past few weeks. Although all the manu- 
facturers are running to their utmost capacity there is 
no evidence whatever of surplus stocks but there is all 
the time an inquiry fur more. In pig iron there is no 
let up in the demand at all from any quarter and it is 
noticeable that the iaquiry from Southern consumers is 
very much on the iacrease. Some of our Svuthern 
foundries are coming fast to the front in leading heavy 
articles of commerce aad indications exist that the in- 
crease will be sill greater in the near future. $18.50 is 
still the ruling figure for favorite brands of No. 1 and 
$17.50 for No. 2. Atl the furnaces are doing fairly well 
and turning out their usual quantity of metal. 


Inventions Increase Wages. 

It is a popular fallacy, says an exchange, that in con- 
sequence of inventions wages decrease. The facts do 
not prove the suggestion or statement. In the «annual 
report of the Iliiaois Central Railroad there is a very 
interesting and instructive table, showing the cost of lo- 
comotive service for each year during the past thirty 
years. From this we glean the following facts that bear 
directly on the present subject, and constitute important 
and uncontradictable evidence in favor of the increase 
of wages, in some directions at least, in these latter days: 
The cost per mile run has fallen from 26°52 cents in 1857 
to 13°93 cents in 1886. This reductien has been effected 


Souteera: $21 50 





wholly by inventions and improvements in machinery. ° 


But the figures show that the progress of invention has 
been even more remarkable than these figures simply, 
because the wages of engineers and firemen have risen 
in the same period from 4°51 cents to 5:52 cents per mile 
run. In 1857 the engineers and firemen received 17°201 
per cent. of total cost. In 1865 the engineers and fire- 
men received 15°091 per cent. of total cost. In 1867 the 
engineers and firemen received 20°885 per cent. of total 
cost. In 1886 the engineers and firemen received 39°627 
per cent. of total cost. 
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Cheap Excursion to Chicago. 

The combined societies of the Catholic Benevolent 
Associations and German Warriors of Cleveland have 
arranged with the Lake Shore & Michigan Southern 
Railway to give a grand excursion to Chicago on Saf- 
urday, September 3rd. Special train will leave the 
Union Depot, Cleveland, at 7:30 Pp. M., arriving Chicago 
next morning about 8 A.m. Tickets for the round trip 
have been placed on sale at the very low rate of $5.00. 
Tickets will be good going on special train of above 
date only, and returning until Saturday, September 10th, 
inclusive, on train leaving Chicago every morning at 
8:50 a.m. Tickets can be purchased from members of 
he different societies. All should avail themselves 
of visit the great city of the West, as this will positivelY 
be the only excursion to Chicago this season. 

peisisieiimiaidbascd 
LIST OF PATENTS. 
Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher, 
(late Ex. U. 8. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 


BEARING DATE AUGUST 9, 1887. 


Axles, process of and apparatus for toughening steel bag, J. 
Coffin, John-tuwn, Va. 
PA ee water-j.ck for smelting, W. J. Godfrey, Denver, 
° 
Tos’ ots. forming metal, EB 
Metal «hears, 








. Wheeler. B noe. Mass. 
. Riher. Painter Ureek. Ohi 
Nail machines, cutting die for wire, i. Berchtold, New 
Brig ton. Pa. 


Ure sevarator, B. A. Wall, Salt Luke Our. Ute 

Railway chairs, die for making, Kk. B , a Jehnstown, 
‘eal, metal ic, EB J. Brosks, Kast Orange. N J. 
Thermometer. metallic, K. W. Upton, reabody, Mass 
ee Sampvaite ingot for scmmae: ing seainiess, EB. Wheeler, 
‘ Tubes, die f die for forming bent, A. Taplin, Forestville, Conn. (re- 
ssue). 








A BRILLIANT b.ack varnish for iron stoves and fire 
places is made by stirring ivory black into ordinary 


, chetins varnish. 
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New and Complete System for th 
ny THE BROWN PATENT H 
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FAYETTE BROWN, President. 
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The Brown Patent Cable Tramway System applied to Stripping and Mining atthe “ Aurora Mine.” Gosebec Range. Wis. 


The Brown Hoisting and Conveying Machin F 
ALEX. B. BROWN, Vice-President ond oe as — VORA, Sui 


e Handling of Heavy Materials. 
OISTING AND CONVEYINC APPARATUS. 


THE ONLY POSITIVE ACTING AND SUCCESSFUL 
AUTOMATIC HOISTING AND CONVEYING MACHINE 


that will take material either from or to any desired point on the line of its tram 
way and automatically lower or dump the same at will of the operator. wo ot ge 
adapt or 


Mining and 
Heavy 
Stripping, 


N S Loading and 
Gr Unloading of 
MAMI TVAITITIIY tty typ hh Vessels, Cars, 


ete. 
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HARVEY H. BROWN, Secretary and Treasurer. 






















The Eureka Planer and Matcher. 
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WM. BERKEFELD’S IMPROVED FOSSIL MEAL COMPOSITION 


For covering Boilers, Steam Pipes, Cold Water Pipes, and all Heated Surfaces. 


Fossil Meal Compound for filling Ice Houses and Safes 
CRUDE FOSSIL MEAL FILLING POWDER 


For Steam Pi which are boxed or caged; and for Cold Water and Underground Pipes. Asa 
Non-Conductor this Powder has no ‘equal. It is also fire-proof and Indestructible. 


iDD J nts fo hio. 
7: Mi 8 oaa'™ DD & OHNSON, | Sole Age ro lo. L.EVELAND, 0. 


PHOENIX IRON WORKS. 


| 
W. H. Thompson, Proprietor, | 
builder of | 


‘Steam Power Granes 


FOR ALL PURPOSES. ALSO 
Turned Shafting, Couplings, Hangers, etc. | | 


Gear Cutting. 


| 
| 
Wason Street bet, St. Clair and Superior, | 
| 








GLEVELAND. V 


The McFarlan & Nottingham Co. 


MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 


220 West Second St., 


CINCINNATI, OHIO. 82ly 


INSURANCE POLICY RECISTER. 


Is needed by every Manufacturer. 
ONLY ONE DOLLAR. POSTACE PAID. 


We will send the above Register as a ben mium, to all new subscribers, who send in 
their names for the IRon TRADE Review, for one year. Price, $3.00. 


DAY & CARTER, PUBLISHERS, tf CLEVELAND, O. 


WA. ER. Bvmorm & CGWOoc. 


Manufactu 


Milling Machines, Die ‘Sinking Machines, 


Universal Heads, 
; index Centres, 
Vises, 





















Patterns ang Models of Wood and Metal 


LICHT MANUFACTURI 

With our new and gy ny a Ay are mo to make very rin; 1 ler Ska In oe; 
ow estimates in this lin 1 

0. $. HITCHCOCK & CO., Crossing C. & P P.&N. Y. C. &St. L. R. R., CLEVELAND, 0. Stee 








*0’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


ELEVATORS. 


Also. Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone‘ No. 2111. CLEVELAND, Oo. 


Ali Kinds of Eievaiors Repaired. 


GEO. C. KEENE & CO..¢4 


MANUFACTURERS 
Cornice and Roofing Machines. 












mT 








WM. B.POLLOCK & CO “YuNGSTOWN ©OHIO. 





2 Manufacturers ofand MINING, MILLING, DESULPHURATING AND SMELTING 


2 Dealers in 
<SFELD PORTABLE SMELTine fy APPLIANCES. 
aye WE -AND MINING CO,.-— RNAce —ALSO— 











And other 
Special Tools. 
Corner Leonard and Winter | Sts.. CLEVELAND, O. 


EIOWELL PATENT WHEEL, 
FOR WHEELBARROWS 
























Our SUSPENSION WHEEL is the lightest in the market, and will sustain more in proportien 
to its weight than any other. It is strictly suspension. The weight being sustained by a pull inward 
from the tire, the tension is the same on each and every spoke, or all alike. The strain is put upoa 
all the spokes alike, and not on one at a time, as in other wheels. G, W. Howell, Mfr.,Covington, Ky. 







and OTHER PURPOSES. |§ [sé 






Engines, Boilers. Pumps, Diamond Rock Drill, 
Portable Tramways, Electric Mills, 


ES eae. . - H Electric Tables and Plates, Etc. 


Estimates for erection of complete reduction 
works furnished. Ores assayed and treated by 
sample or car-load lots. Address 


HARTSFELD P, S, F. & M. CO. 

Newport, Ky. 

Experting and Prospecting ot Min- 
ing Properties Contracted. 





Cambridge Roofing Co.. 


Manufacturers of 


‘Plain Rolled, Corrugated and Crimped Edge, 


ult fing, Sidi d Ceiling. Made of Steel and Charcoal Iron, awarded 
—_-* me irst M edal by the New Orleans Exposition. 


CAMBRIDGE - - OHIO. 








MAHONING BOILER WORKS 
BOILE RS =: PIPES STACKS BE AMS ROOF TRUSSES, 
1 eens & ROLLING MILL WORK 
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IRON TRADE REVIEW. 




















For Sale. 


of ~¢" SELF-INKING Foot Poses p ridin 
Att Press; will om work. 
Trade Re oe rtiand 0 = 





For Sale. 
( NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new: 
eapacity. 600 tbs. Address Dunn, care [ron er 
Review. Clowetend, 0. 





Furnace for Sale. 


GOOD Charcoal Iron Puresee, in Michigan 
For * articutars address E. C. Pope, 31 and 
$2 Wilshire Building, Cleveland, 0. tf 


For Sale. 
OODRUFF & BEACH, Hartford, Conn.. 
4 putomere Bey. — ae 4. e Auto 
’ ” rT 
matic Benes ms Circular Mill, 68” Baw, 
Engine ~ Boiler. direct connected, $600; 2 
Sturtevant Boston Piaget large size. 


CENTER 
93-9ms SAN DUSKY, OHIO. 
For Sale at Very Low Figures. 
A COMPLETE OUTFIT OF TOOLS AND 
Machinery for the manufacture of steam 
gauges and for carrying on jobbin og in brass and 
om The tools are a Fox lathe a hand lathe 
for brass work; a macnine lathe; drill press; 
bufter earl — wees indstone; two test 
i testing machine; 
Beahles ch "8 ol oy ide - ~ cutters, stampr 
merkers, vises, and a quantity ot other tools too 
numerous to mention. Also all patterns for 
gauges and other work, and patent double-spring 
. As the business MUST closed out, we 
offer it «t very low figures. Address 
G. R. PILATE, 
26 Sears street. Dayton Ohio. 














90-4 





For Sale. 

One 12’’x18”’ new Automatic Engine. 

One 11x20 new Slide Valve Engine. 

One 8x16 new Slide Valve Engine. 

One 8x14 new -lide Valve Engine. 

One new Portable Farm Engine. 

One second-hand Farm Engine, in good repair. 

One Pesnes-heties Circular Saw Mill, second 
hand in good repair. 


be ur own manu‘acture. Will be 
oot et for pow: Write for prices and de- 


seription, to 
THOS. SHARP & CO., 


52-3m Salem, Ohio. 





SECOND-HAND MACHINERY 


For Sale. 
1 Fay & Co. Little Giant 4-rol!l single cylinde. 
er and Matcher 
1 Fay & Vo. Little Giant 4roll double cylinder 


ete crcll S-inch double cylinder 


1 ‘all inch single cylinder Planer and 


1 Fay Pdie‘t iach bed. i le surface Planer. 
ck. 
a4 inohee less b ieinglo surface Planer, 
% edies Wal 


Feineh Pon: Pony Planer, made by Frank & Co. 


Ball wood ° rane Sash machine. 
et ment tind po ak Tenoner. 


| poe pee e andle die Lathe. 
nion Siding machine. This machine planes 
aoth sides, joints both edges, and Resaws at one 
one, 
1 Bait Baualisor 
7 ua 
Lot Rear ve Stave Machinery. 


24-in. yl aa Planer pe making 
oxes. 


P 


P 

faper Ca Stamping Machine, 

tt z a Stationary Engine. 
P. Portable Boiler. 


James Jenks & Co.,. 
48 to 54 Randolph Street, 
DETKOIT MICH. 


MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND. O. 











For Sale or Exchange. 


HE BRADLEY FACTORY at Ashtahala.0j 
has switches from two rail » acre 
balldipes. large fine engines, boilers, Poe Tong 
ete.; finest s appang point on Lakes} pe better 

point for manufacturing; at great sac 
MoCONNELL’S BUDSIN Ess EXCHANGE, 
208 Superior street. (09) Cleveland, 0 


For Sale. 


Second Hand Machinery. 


1 ad log saw mill, (London, Berry & Orton’s 
ms 
Tron planer, 22x22 in., 5 feet bed. 

cutter. 


il. 
drill (10 spindles.) - 
San preparing machine. 
+ i ertieal boistne 6 ngi 6x10 in. 
: rs ve’ 0 engines, 
Bx9 in. vertical hoisting. 





12 in. Cameron oe pump. 
} small! steam pu 
Large lot of ealaae “and boile~s, all sizes and 
styles, and miscellaneous ery for sale 
cheap. The Harms Machine Decot, 
82-3m 02 & 94 lst Ave., PITTSBURG. 








Patents. 
H. T. FISHER, 
SOLICITOR AND COUNSELOR, 
Late Examiner U.S. Patent Office. Eight years 
experience in Examining Corps. ices moder- 
ate. Satisfaction guaranteed. Write or call for 


34 Blackstone Building, CLEVELAND, 0. 





Furnace For Sale. 
GOOD CHARCHOAL IRON FURNACE 
in Michigan. Fer SorGestare inquire of 
. . " - 
1l and 12 Wade Building, 
Cleveland, 0. 


Wanted to Buy. 
20 or 24’ Power Wood Pianer Address 
with price and full particuiars ““K,” care 
[ron Trade Keview, Cleveland. U. tf 


Wanted. 
A GOOD RUSINESS MAN with capital, to 
take interest in a m«nuracturing iron bus- 
iness. 100 per cent. profit. Address J. UG. J.. 
care Iron ‘Irade Keview. tf 
For Sale. 


We have about 6,000 fret 12’ Blow Pine. in 
good condition. for sale at 10 onnte per running 
foot, f. o. b. cars at ) onkers N. Y. 
Advress PAIGK, CAREY & CO., 
Yonkers, N. 


FOR SALE AT A BARGAIN. 


One No.6 Sturtevant Steel Pres-ure Blower 
with haft ne and Engine all complete. 

Une .0,: 4 «ker neversible Blower complete 
with 20 horse power. 


Vertical & ngine. 


Yne Rand Singie Comoressor with Foundation 
Plates and Reeciving Tank 

All the ubove are in ,ood condition and can be 
seen at South Yonkers \. Y. 

Adaress ior terms, e'c.. 


PAIGE, CAREY & CO. 
2t Yonkers, N. Y. 


The Journal of Science and Art 


{sa beautifully illustrated. popular medium of 
conveying knowledge to the people. Its Depart- 
ments of Science, Mechanics, Natural His ory. 
Art and Pure Lite arure are unrivaled, while i s 
ijustrations are modes of .exe Hence Evers 
family in the land should take this interesting 
and instructive Journal. Price two dollars a 
yeor. Sau ple copies 2 certs. Publsned at 
Cleve'and, Ohio, by WINN BROS, & JU!SUN. 
Send for samp.e copy. 13-24t 


82-3t 











Y. 











Excursion Rates for Ohio State Fair, 
August 29th to September 2, 1887. 


The Pe nsylvania l.ines west of Pittsb rgh. in- 
cresting the Pennsylvania Company. the Pitts- 
burgh, Cincinnati and St Louis Railway. and 
the Chicago, St. Louis and Pitts urgh Kailrovd. 
will sell excursi: n tickets to Colu_ bus and re- 
turn from tick t stations in Ohio from August 
“th te sept: mber 2d inclusive. at r-te of one 
fare for the round trip These tickets will be 
good returni SB: up to and including Sarturd-y. 
September 3, 1887. by any regular train storping 
at tueir destination. 2t 


Expiration Registers. 


Manvuracturers’ and Dealers’ Insv rance Reg- 
isters with special ruling for number of tolicy. 
Company, seven spaces for amoun's on different 
property. amount of policy, amount of premiutms, 
time of expiration. etc., will be xent post-paid on 
recei:t of $100. Or we w Il give one as a premi- 
um with each new subscription to the [ron [Rape 
REVIEW, price $3.0u per year. 

Address, 
DAY & CAKTER, Publishers, 


Cleveland, Ohio. 


AMERICAN 


FOUNDRY PRACTICE. 


TREATING OF 


Loam, ‘Dry Sand and Green 
Sand Moulding, 


AND CONTAINING 








A Practical Treatise upon the 
Management of Gupolas and 
the Melting of Iron. 

By Tuos. D. West, 


Practical Iron Moulder and Foundry 


Foreman. Fully [llustrated. 


Sent by Mail, Postage Paid, on Re- 
ceipt of Price, $2.50. 
DAY & CARTER, 
Cleveland, Ohio. 


(LrrnoGRAPH BUILDING.) 











The Van Nostrand Science 


SERIES. 
18mo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SuspsEct DEMANDS. 


No. 1—Chimneys for Furnaces, Fire-Places and 
Steam Boilers. By RK. Armstaong.C E., 
Edition, withan Essay on High Chinineys; by 


Pingger. 
No 2—Steam Boiler Explosions: by Zerah Col- 
urn, 
No. 3—Practical Designing of Retaining Walls: 
by Arthur J -eob, A.B 


No. 4—Proportions of Pins used in Bridges; by 
Ub«s Ben-er, C. F. 


No. 5—Ventilation of Buildings; by W.F. Butler 
Kdived and Enlarged by Jas. Greenleaf. 
2d Edtion 


No. 6—On_ the Designing and Construction of 

Storage Reservoirs; Arthur Jacob, A. B. 

No. 7—Sur harged and Different Forms of Re- 

taining Walls; By Jxs.S. Tate,C KB. | 

No. 8—A Treatise on the compound Engine: by 

John Turnbull..Jr 2d Edition. With Additions 

by Prof.S W. Robinson 

No. 9—Fuel; By C Wil'iam Siemens, D “. L., 

to which 1 9; pended the Valine of Artificial 

Fuels as Compared With Coal; by John ¥ ar- 

mald, C. E. 

. 10—Compound Engines; Transiated from 

the ‘rench of A. Mallet. With RKe-uilts of 

American Practice, by Kk. H. Buel, C. KE. 2d Ed- 

ition 

No. 11—Theory of Arches; By Prof. W. Allan. 

No. 12—A Tnaeory of Voussoir Arches; by Prof. 

W E Cain. , ¥ 

No 13—tiuses Met With in Coal Mines; B 

J.J. Atkinson 3d Edition Revised. To whic 

is added The Action of Coal Ducts. by Ed. H. 

Wiltiame. Jr.. E. M. 

me a tae of Air in Mines; by J.J. At 
inso 

No. thew A: ches; by Prof. E. W.Hyde.C E. 

No. 16—A_ Graphie Method for Solving Certain 

Algebra‘cal t quations. by Prof G:o.T. Vose. 

No. 17—Water and Water Supply; by Prof. W. 

H. Cortie'd. M. A 

No. wean and Sewage Utilization: by 
Prof. W. H. Corfield. 

No 1 —-tren: h of Beams Under Transverse 
Re hy P~ f. W. Allan 
No. 20—Briuige and Tunnel Centres; by John 
B. McMaster. C. E. 

Vo zi—Satety V alves: by Richard H. Buel.C. F. 

Ne. 22—High Ma-onry Dams;by John B. Me- 

aster. 

No. 2%—the Fa igue of Metals Under Repeated 
strains, with sarious tables of results of exper- 
iments. tromthe German of Prof Ludwig 
Spangenberg; with aprefave by S. H_ *h eve 

No 24—A Pract cil Trea'ise on the Teeth of 
Wheels. with the the ry of the use of Robin- 
son’s edontograpb; by Prof 8. W. Rebin-on. 

Nw 25—The rv and cale lations of Continuous 
B idges; by Mansfield Merriman. “. K. 

No 26—Prac ical Treatise on the Properties of 
Comtinucus ag ae by Charles Bender. 

No. 27—tn Boiler Incrustation and Corrosion; by 
F.J Rowan. 

No. 28—(n ‘Trensmission Power by Wire 
Rop+s; by A bert W. St«h 

No. 29—Injectors: Theory ae U e; translated 
from the re:ch of M. Leon Pouchet. 

No. 30—Terrestrial Magnetixm and the Magnet- 
ism !ron Ships; by Prof. Fairman t ogers. 

No. 31—The Sanitary Condition of Dwellin 
Houses in Town and Country; by Gzorge KE. 
Waring. Jr. 

No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the Est 
Kiver Bridge; by Wilhelm Hildenbrand. C. B. 

No. 83— Mechanics of Ventilation; by Geurge W. 
Kafrer. C. E 

No. 34—Foundations; by Prof. Joles Gaudard. 
C. K.; translated fr. m the French. 
0.25—The Aneroid ang weg irs Construction 

et Ure; compiled by Prof. G. W. P.ympton; 

3d edition. 

No. 26— atterand M»tion; by J. Clerk Maxwel! 

Ne 37—Ger graphical Surveying: its | ses. Meth- 
od- and Ke-ults; by Frank De Yeaux Carpenter 

No. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain. 

No. 3:—A_ Handbook of the E'ectro-Magnetic 
Telegraph; by A. E. Loring,a pra«tical tel. gra- 
her; 24 edition. 

No. 40—Transmiss'on of Power by Compressed 
Air; by Kobert Zihner, M. E. 

No. 4!1—Streng: hof Ma erials; by William Kent. 


N 


No. 42—Vo-seir Arches. applied to Stone 
Bridges, Tunnels, Cuiverts and Domes; by 
Pr: f Wm. Cain. 


No. 43—Wave and Vortex Motion; by Dr. Thom- 
as Craig, ot John Hopkins University. 

No 44—Turbine Wheels; by Prof W. P. Trow- 
bricge 

No 45—Thermo’ynamics: by Prof. H. T. Eddy. 

No. 46—Ice masing Machines; from the Freuch 
of M. Le Doux 

No. 47—Linkages: the Different Form: and Uses 
ot Articulated Links; by J 1). C. bDeRoos. 

No 4s—The» y of rolid and Braced Arches; by 
Win Cain. C. 

No. 49—On the Motion nofaSolidin a Fluid; by 
Thomas Crvig Ph b. 

No. 50—!»welling Houses; their Sanitary Com 
struction and Arrangements; by Prot. Wm. 
Cortield. 4 : 

No.5 —The Telescope, its Construction, &c.; by 
Thomas Nolan. 

No. 52—I maginary Quantities; translated from 
the French of M argand; by Prof. Hardy. 

No 53—I nduction Coivs: he» made and how used; 
3d edition. 

No 54—hinematics of Mashigrey: ; by Prof. Ken- 
nedy; with an muretseton by Prof Tharston. 

No. 55—Sewer t#axes; by A. De Varona. 

No. ie —Tae Actual Literal Pressure of Earth- 
work; by Benj Biker, M. Inst C KE. 

No. 67—! ncanaescent Electric |. ights; byC mpte 
Th Du Konce! and Wm. Henry Preece: 2d 
edition 

No. 58—The Ventilation of Coal Mines; by W. 
Fairley. MV. E. F.8S.8. 

No. 59—Raiire ad ie. economics; or Notes, with 
Comments; by 8. W. Robins.n, C. E. 

0. 0 “treng th of W ro ght-i -iron Biidge Mem- 
bers; by =. Kobinson, C. E. 

No 7g Bo Water, and the Different Meth- 
ods of Detecting Impuritves; by + has. W. 
Folkar4. 

No. 62 The ' Theory of the Gas Engine; by Du- 
ga 

0. 68—H. use Bretees and Sanitary Plumb- 
fost by W. P. Gerhard; 2d edition. 








No. 64—Ele. tro-Magnets; by Th. Du Moncel. 
No. 6—Rocket Logarithms to Four Places of 


ogy teary 8. 
n»mo-Electrie Machinery; by Silva- 


Be. Ty 5 
ompsen, 
Ne. PAiae ba e Tables; by P. J. Flynn, C. E. 
No. 68—Steam Heating; by Robert Briggs. 
ed hemical P.oblems; by Prof. koye; 3d 
0 
No, 70 Explosive Materials; by M. P. E. Ber- 


el 
No. aay dag procrtetty; y {ohn Hopkin- 


Foes” 2: ‘ . Sch avheal and @ J. 
—To;ographica iaee ay eo. 
Srecht, Prot. A Hardy, gine B. by, Geo. 3: 


andH F,. W allie 

No. 73—Sy mbolic Algebra: ort or the sAlosken of Al- 
gebraic Number. ; Prof. W. Cain. 

No. 74—Testing Moshines: their yi vert £ Con- 
struction and ( re; by Arthur V. Abbo 

No. 75—Recent Prigr s= in Dynsae Biveeic 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 

bhompeson. 
j.o. 76—Modern Reproductive Graphic Proces- 
ses; by Lieut. Jas. 8 Pettit, A. 

4o. T7—Stadia Surveying; the theory of Stadia 
gicasurements; by Art ur Wins'!ow, 

° 7 ot The Pe ed m Engine Indicator, and its use; 
v 

No. 79The Figure of the Earth; by Frank C. 
Roberts C. E. 

No. 8i—Healthy Foundations for Houses; by 
Glenn Brown. 

No 81—Water Meters: Comparative Tests of 
Accuracy, Delivery. ete. Distinctive Features 
of the Wor hingten, Kenney, Siemens and 
Hesse Met«rs: by Ross E. Browne. 

No. 82—The Preservation of Jimber, by the use 
of pintior nities; by Samuel Bagster Boulton, 


Bo Ff eaenicnl Integrators; by Prof. Henry 


No. 8i—}* low of Water in Open Channels, Pipes, 


Conduits, Sewers, ete.; with tables; by P. 
Fiynn, C. 
No 8 —The »_Laminiferous ther; by Prof. D 


nue 

No. 86" Hendivook of Minera'ogy: 
ten and Diser og of Hlpergls found in the 
United ~tates; hy Prof U. Fove. 

No. \7—Treati-e on the AS of the Construc- 
ee of Helicoidal Ublique Arches; by John L. 

ulley. 

No. 88—Beams and Girders. Practical Formulas 
for their R «sistance; by P. H. Philbrick. 

No 89—M+ dern Gun Cetton: It: Bannister. 
Propertes and Analysis; by Lieut John P 
Wisser, U.S 

No. se—ietery Motien; as Applied to the Gyro- 
scope; hy Gen. J G. Barnard. 

‘o. ¥91—Leveling: B»rometric, Trigonemetric 
and Spirit; by Prof. I. 0. Baker. 


LATE ADDITIONS. 


No. 92—Petroleum: its production and Use; by 
Borerton Kedwood F.C. F. 

No. 93—Notes Embodying Recent Practice in 
the Sanitary ’raine e ot Buildirgs: with mem- 
oranda on the cont of Plumbing Work; by Wm. 
Paul Gerh»rd, C. 

No. ¢4—‘he | of Sewage; by Dr. C. 
Meymott Tidy. 

DAY & CARTER, 
CLEVELAND, 0. 
*,* Copies sent by mail on receipt of price. 


Roller Chain Belting. 


Determina- 









- DETACHABLE 
IN EVERY LINE 


FOR 'MPROVED 


ELEVATORS 


Conveyers, 


Driving Belts, 
Coal, Ores, 
E Crain, 

ee Clay, Brick, &c. 


| Holler Chain Belting Co., 
Columbus, O. 


Also manufacturers of the saog © cow ppntes 
Machines and Kotary Power 
Send for illustrated Catalogue. 


THE SCROLL SAWYER 


AND Home DECORATOR. 





A MONTHLY MAGAZINE, 
Devoted to the Interests of ScroLL Sawine and 


Ornamental Wood-work 
For Home Decoration. 





Full instructions for this beautiful and profit- 
able work, An elegant 


Large, New, Full Size Working Design 


WITH EACH NUMBER. 
subscription Price Only $1.00 per Year. 


Send 10 cents for sampie copy to 





DAY & CARTER. Publishers, 
CLEVELAND. 0. 
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ree mornie 20 &5@25 y Refined Cast Steel PIP 
| mand Filers,. Wentworth’s. 4 to ¢ inches eer ae heen a fe mare, Fist Standard Wro e, WROUGHT. Pi 
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Smith’ rs. “32 and ang 2s Ss. eo n and after M 
Smith’s Patent .nnew don $1200, dis 2 Ht fey b+ Bot fae See | ose goa | get 2, | Will depart from Moy 22 1887, paswenger trains 
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Annealed Fence. Ne dis70@7. ¥% M = hc. ia naccien dh aciiinietineats 5 ‘oe 10 66 070 0 86 No 52 Phone earn ‘Accommodati tkxp. 7 (0 a.m 
Annealed Gra » Nos. 8 and 9.....0000seeeeens dist attock, beveled..............+++ 44). 4%... 1224 0% 100 237 No 1 eaver Falls Accommod ee a2 9 20 a.m 
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anics’ ......... ius | Spindle, nevsevesswogensnesezsessnsccns me ooh 
American adjustable. dis neale F 3 rap spring posed a machinery classification. 6, i “ $ 02 | 5% 4 R. W. Younes UINCY, General Man 
— pattern, ne For crank pins and lathe spindles........... 6 13 ... 54 o $8 om GEO. » Master of Transportation. 
pattern, wrought ..... dis aii is oe gees a we vA i 500 | oa 375 LT AMT ee nF, aiket Agent. 
=——_— . Sitde bara, alain SDAPES «...-0ee0ee0+ " iM ae 10 00 375 ehuveh 
TINN ERs’ STOCK. Slide bars. forged to shapes........... + 5. | Discount, (car rat TO 
Banca Tin. pa tbc oy a 16 1. Seaben load lots) butt-welded 
Strai per 1 Boiler fi ssemer, to 1% inches plain 
traits ....... r lb.2474@24 6 re-box and flue sheets itto galvanized.............-................... per ce 
iinglish ......-» , .  eiAa@2s ees ssissac ist ssuakeabbnaiion aad not less than 3-16 | Discounts (car load lots) la 25 per = 
Bar seers ot a thick moat: and flue sheets, not less than s cepa ced Le inches vl > eaiesssn oe me ll a ll I é 
and fue sheets, not toss tin "¥6 | ee ee cee n 
American, cash, ® alate ‘ 474@5c wal seane ingens, — solarcl lane Discounts on - than car lote 356 per cent, one 
cctssastsssssatemee 47%6@6e | Smoke stack, cu 
Charcoal Tin Plate. . pened mgt ane <hltieadiee che Be on size _— waste, rand 5 —— ore nds LOOKING FOR 
oe . secteppenensinns om. mt lower 
File Caat Steel fe Line 
DX 14x) 3 - § 0@6 75 7 Syvare. round. half round and flat bastard, 8-' ‘“1e List Mareh oh. 1387, net. LO CAT : oO ty Ss. 
iy wuxzs Liz mont aggmee = s ae 5 00@6 87% — bY a a DVGR.. scisesecrccsesenvecee 5e In ‘+ 44s [617] 8 | 9 | 10] 12 
TX luel4 5 sheets even 6 was 4 eee ee RDG OVE vnvnrennnerenen go) Price |, me, ae Sw ees et, pn ADDRESS THE 
Te saat additional X add #1 B@82: 6 W@Y 37 . Spring Ca« “ an ae 3h. Tz 2 
tional X 044 si Be82 25 % | Spiral, taper, cut to ra } ~hassasooanie aaa r oe Plumbers,’ St Tij2 214 10 BOARD OF TRADE, 
IC 10x14 as Solid waiinant Tire Cast Steel. 4 guy ro Gas Fitters’ Sup- Pittsburg, C 
Io ite} Beno eae Bos, ordinary | and if ieat and if Bo Grey Tron Fittings... é disco I 4, Crawrers Oe, Kan 
Re aaa yore | Water eae Gonda . 
§ lax (Gutters 235 shee -4 % 4 w@465 Fee A 3-16x% and 5-32, %4x3-16 se apc ic | Wator _— GO0d8........-000 icchiot pag on! the Great Western Coal Fi 
ts).. 9 Ae gud SEB Om VER... cocceoresoncsecel 9c | ¢ t 65 Great R elds. T 
TC 20x25 (112 sheets) 7.25@— | Solid and 12g....... dalvin Gate Valv tS cour ailway Systems. own has 
acescocceseeceesoeseees ase 9OY5O Th ‘e cast steel.... ean 10¢ Register ¢ NG sadinbicers ocsovecovece coc den se of construction. C end others in 
wt ahaa ree and one ge seco vero | 8 Fauge COCKS..........ser0-0e0 a the lar to five cents Pittobure i desis cent per 
4 See Uneiaeenaine Sian, eae St nsihisiii a ukisdinadsinibcoamscis “di est am, 
Nol He Beit, Sa. Seep warranted....... 4 O 15% 4 Seen) Ser See ao | a discount 40 ign ge Ft the. Souths 
SRI aE TEM 82 ESSE RE Horse rake steal, out to fougtha, oruribie 4 = bh Glass Tubee..cccsccsecsseeee nee - Lot -4 | farming aunaenes ae AS SPE Te ood 
alia cae. *| Hoe e rag cut to lengths, crucible.........5 | Soil Pive & Fittings. Motr “a vveeveisogant 5 
Zine. OveD...-.-a---- 6 0@6 75 | GOT stall cutter, beveled 5 | Di ngs; Mott's List........disooan 
LEAD. ~- | Rael ead eee eee Disco  ee Py | THE IRWIN & R 
se Cot Se 42% per 2 
Bat. pee 494@4,80 | Spring Bessemer and Open-hearth. rates COAL. wr EX PATENT Ene 
oa een Scenes terres 5% | Spring spiral and WHOLESALE 
Sheet. ® b... w» a1, discount 20 per cent | T an fever. cut to lengths aur Wholesal = : 
Tin- lined pipe..... a — = per cent To cal SiPiiiet BNA BDOVE.......scsererenerseenenees is Maat Hill an Medien Creek pba ANDING WATER CONDUCTOR. 
are = ee ARNO sa pune per cent lo K..scesseereeeeees oa 7 illon.. ea 10@2 25 FACTURED BY TH 
ood scount Pal so F . 
Block cot bas 8 — 20 per cent | Axle billets Palmyra, lu " 2 50@2 65 Ss. S. S. Cond 
pee Babbit Metal 166 | Sleigh shoes Pittsburgh atesa CORAM Co. 
‘ r shoe. cut to length 2}4e | Salinevill 63 : 
| dathesisscispases nos ininne nes Ais ONE ebh64%@ ythe bac and tapered........... Salineville 2 25@2 j 
ee ie Grain dn i bare sessilis m3 Tuscarawas 20a pone Street, 
Reet TORE" New H wk ets Ie 
Sono" ama 206 —— coulter ee eee ew Hazelton, mix . wag? r ’ 
Lake Ingot......... ° Rolled OF TOUR .50...-.0<.000 ~seseeees6¢ | Connotton.. 1 5@ w gE STanpine SEAM 
Baltimore wuacen | Sune “3426 | Connotton. ‘mix. | ase lows (cf ‘an cusy and 
ne 4 @lw T  BUCOL nner vassengremeesneenengceeecnes rr peat secure faste i 
Deaton | ener cer, meat ze | Anthracice grav 12 ning, keepin 
IRON AND STEEL. M | oash.if remitted withh. : , Ana discount for | Anthracite egs.. : “oi? a pipe far enough rome 
Sieben tie Best cat Kugiish oveel. Anthracite stove.. 504 flow Gina Ge enttbian oe 
ne xtra t ve 
i ee by 0 1} I cctspesscessncnoesrenepinoeen 3m" a Massillon i eee 597 head, run down pd pay “ 
ise 8156 by to Lion “ceo | Ciroular Saw Plates...... C lee eeenciemererectemnenrtnroeerenenste 365 end at the wall ; an will 
bg by? to oa meavoveoneeeneanerssoneecan . Mee, double asco sppcnemereeretrs Carbon ail ond + pee ed Creek, lump.... ‘. so rong ny cme of "freezing, 
y to 250 bone Ist quality ecveraemenseneetennnn tn i Straitsville, lump onday Creek, nut............. 325 and atilh event bursting, 
1 to 1 sg Danna ne bans. i Ide | Straitsville. nut ome Toad remain double- 
2 to ae remiennaanicmerncterenrarsonent 32 «ara ality We | Now Haselton L $784 00 on ree 
1 Se nemensasesetegencnmet 30 | Sheet cast steel. ixt 8 | New H et 
to : QUALITY ..cccece occ. azelton Nut 275 
z 40 3 My He Boller Rivets. si ard 154% am ee EE RE RS 250 
ae”... come 3 ri | 26 96 1116 and % inches diameter Toe tne om ears by 250 
ra neensnceranecnreencnenecooeetnnt 3.99 | Bridge +4, %. 11-16 and % inch a. wseerevee4 00 | Anthracite Stove | load. 50 
: to ye inch...... 250 Purnace Para and Oastings. @reeees 400 | Eggand nut 600 
Perrrrrrrrerrrrrrrrr rrr 27 Ho r ene straighteni rdates... 675 
secs aon — ana castings not otherwise specified le P ae cao Made in 6 foot lengths of 
weeee ceveceeeeeeeevesosecessesess 30 uide plate Kages 
14 _—— Spindles ~Y ‘ ‘oupling boxes. el hale, winter bleached pe ees et y —— ny 
1 4 Sond — ond Pinions, large rawness nerd BE Seraite DOT GAl.....cervesevee wore AS =) Oo FT ST e ia L 
syne roll vinions, small size......... ........2%e | Lard oil @40 
Rolling mill re wo 0 No. ae Ww 8 oe Gal * ’ 
1% to 6 by % and 5-16 inch...... goer and here’ pines de ii “3 ¢| do No, 2do 45@48 vanized, Kalamined 
wage 1 by }gan Hi pa ing sven essen 235 A ond hovel vances. small. a2 Fallow oll... 40@43 or Leaded 
hb eee eooccocessones f n a t oil, ? 
to % by % and 5-16 inch ete =f « Pulleye over 30 inet sone eseeees | “4 uae No. 1 pure.... sheet os ~ 
ahunde teks Geena. ngs, | ms Oe eeeeeeecsence se eeeeser ese: c seed oil, raw ... 
to 3 inch and Half Round. Engine castings. heavy ~ c|,,,d0 do fed pote DETROIT AND CL 
2 85 ETA ” vellow e 
285 | No.1 R. R. wrought sera Ret Ton. West Virginia lubricating 28 deg ... am & aviga ion Com any 
; is No: 1 menaht scrap... DP vsseessvsesenens oe vees #23 00 Gavttol Cylinder pressed...... ce W Lari 23 Kiver’ 4 
J * 1 Machine cast scra 200 | Model Renunissdaseusstericablintaesttions —BETWEEN— 
1 to bby 410810. Stove Inte (free fr = evcece preceseeeeseesesersesens 15 00 FE) 6 
265 | GTMtE DATE. ...0n--.:- om barat lr0e).......----— FS woven Bngine ‘Cleveland ; 
Pines ¥ eccccecccccccece ventine. per gal é 
No. 22 to 24 Tanke ire acta CONN s snsiisisctcsastsevecassninsbentin 11 00 | Leader Cylind rol 
No. B toss 5 ARI C sai pak | AF0M res er HRN RRS CHEN TS Be OP... .nsccee-+e ovececcnconscoe coves 70 M ACKIN AC ISLAND a 
i 305 Ir evcccecvcococoscesoooes ' 
No. 28 3181 L ‘on axles .. hc DOP EMT OME IIE HT 10 % St | 
fab = te etereansensenimstr an 28 00 LAK [gnace,Al 
335 | Axle ene mc pamavancresse se 20 ae Tiki 3 H O u rs E R ! DE : pena, Cheybogan, Harrisville 
- | roa tural voce fern et retested Every Evening! port OSCODA, SAND BEACH, 
#7 ies % te mer & | Cast borings . oily drillings.......... - 50 XCEPT SUNDAY. ort Huron, St. Clair, Oakland H 
5-16 and 244 to i in 3h | Malleable iron jaiiienttpsisnisdlbilie thon Peercr Lighterage Co ’s Steamer Marine City i 
4% | newt wrought iron boile ee TAD E : eee ce ee © 
in Steel bo ers... pccceecencacee R ICAN . 
4% | Steel boiler lates ....cvss.wosccsnsvssceneeeesgecee 10.00 EAG Special S 
3-16 in 6a Oldiron T PIEATOS ...cccces -coveeeseceees LE pe als unday . 
A A 4 MiLS.....ccsccssossesscossssee FOSS tons § 1450| leaves foot of 8 >| Trips betw 
obq{uate? Fiat and Octagon, 240, extra throught | 8 Gar steel rails erummeammermespaetcon | ib ig sligi isvin sieten's bene ae Uae nes anaes CLEVELAND AND DETROIT 
Teor sited Jensilie. Mo. extra. ol ¥ sens saeenneennnstenennnenne snes »o|FARE, © ae cake Erie. ‘ SUMMER MON Hs. 
Hammer Cast 8 No. “HL, red Brass....ssccssessnssee perm 7 4 NLY 25 CE or full information, rates, ti 
. teel. eg yellow brass Pe giz | No [cuore al'owed on Bi: r'!. NTS.| E 2. Ware OMB. G % tickets, ete., apply 
Crucible cast steel ts. yellow Brass.......... . 6 u-ic for 1 . A.. Det 
Oru toe my b. Ber Follow BrABsaenenmeereonenrn ‘s . Ee ee * t - “eo Orchestra, - NEWMAN,G. A. Fa hel ele hy 
fianite @ % rea se . 
4 | Heavy Lead - Foe Pres't. GERS. cor. | ravelers’ informati 
: 344 TAL LAKE RIDFS FVERY) FARE 224 Bank Street. Ctev es —wees. 
Wh aioe ove full ts sane Sapte 
ine ocean tickets, etc. 





SATURDAY AFTERNOON, 38:30.) 25 Cents 
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IRON TRADE REVIEW. 











I 
TRAVELER'S RECISTER. 
Standard Time. 


Cleveland, Columbus, Cincinnatl & indianapolis. 
Bee Line. 
In effect May 15, 7:30 p. m. 


& Cincinnati Ex.........7 45 4. M. 

No. 3. Columns (toon & Wheeling Bx, 6 454. x 

Soot retin Uansilg i 400 x 
27, CO1., Massillon i : 

Fe oor Ulan ind. and St. Louis Bx.* 7 30 r. w 
ARRIVALS. am 

is, Ind., Cin. & Col. Ex... me 

No.4, St. Yowis, Ind, Cin, & Col. Ex..°7 804. 

No. 26, Galion Uhrichsville seams x fe 

No. 10, St. Louis, Ind, & Col. yo 


mus and Cin x... "2 35 P. 
°. 2, fad. & Wheeling Express......... 6 55P 


i : 9 45 P. 

No. 2, Columbus & Cincinnati | ial ; 
from South Water street station 

on" tllnates later and arrivals five minutes 


than above. 
on Daily all ‘other trains daily except Sunday. 





N. Y. C. & St. L. R’y—"*The Nicke! Plate.” 
: RIVE. DEPART 
Se es. od 1040 m 10 45am 
. 440 < m § 45am 
ARRIVE. eqeant. 
Chicago Passenger..........--0.eeersereseersneee am 
ja Passenget........-----+- 446pm 45l1pm 
fomar sight. > 52pm 550am 


Rocky River “Kecommodation departs 7:40 a. 
a atid Accommodation departs 6:24 a. m., 9:10 
.. 9:15 p. Mm. 
* hii cae daily, except — 
Cleveland & Pi prs onpart. 
k Express......0000++ 12 55pm fam 
New yor Express . 68pm y . pm 
Alllance Accomm: yn... 935 pm ‘ee 
Ravenna Accommodation... | 8Ba =. e Pp 
Night Express.....sscccceeesee+ 52am pom 
Bedford ‘Accommodation..... 317pm 1 a = 
Train leaving at 12:10 p. m. has reas uf- 
fet Sleeper from Cleveland to New York, arriv- 
ing in New York at 7:30 next morning. Bina 
Daily; all other trains daily except Sunday. 
Mt. Vernon & Pan Handle Route 








. Ry. Co. ARRIVE. DEPART. 
anid, bot Scin, “River” S40pm 8 10am 
Akron, C2’. & Cin. Night hig ie 

op pei 1265pm 1210p m 
Sol a kets 
aerte & Onrvilie Accom...... 93am 415pm 


. m. train runs daily. Elegant Pullman 
BX At at. 4. cars attached. All other trains 
daily except Sunday. 


ennsylvania and Ohio. 
Ren tere ARRIVE. DEPART. 


N. Y. & Pitts. Express........ -- 15 38am °3 Bem 
"10 55 3 00pm 
ast N.Y. & Pitts. Express 1 oa 3 See 


Pittsburgh Express............ “+46 5pm 


Pm 

Pittsburgn Express.......+ +. 2 . = 1110pm 

* Daily. + Daily except Sunday. { Daily ex- 
onday 


cept M . 
an Southern Railroad. 
Lake Shore & Michig oe 


TRAINS GOING BAST. from West. 





i No. 10, leaving Cleveland at 
ieee oe es Grand Central Depot, New 
York 1300 hor information as to trains and con- 
nections apply at the Union Ticket Office, corner 


WHEELING & LAKE ERIE 


1IME TABLE—IN EFFECT JULY 18, 1887, 
Central Standard 















































e. 
EASTWARD. | No.5. | No, 7. |No, 9.*|No. 1.* 
Toledo......... wlv| 745am| 100 Pm! 450 pm) ........... 
Yak Harbor.ar) 841 (153 | 545 eves-sesnees 
Fremont........... HE | 218 6 08 conse 
Clyde........-s00+ | 234 GB leencerens - 
Bellevue ........., 9 40 248 PUN. Adieiasanveet 
Monroeville.itvy, 958 3 05 701 3 104m 
Norwalk ....... «10 15 3 22 717 3 22 
Wellington ......| 11 06 413 8 08 403 
ee ar 11 53 5 05 8 55em| 447. 
Orrville........ ar 1220 pm} 5 35 5 15am) 5 15 
Orrviile....... ly! 12 40 5 40 700 7 00 
Massiilon.....ar| 1 20 6 20 7 42 742 
Massillon......lv| 120 6 20 742 7 42 
aptesmowvs 135 6 35 8 00 8 00 
Valley Junc,iv.| 2 15 7 20 8 45 8 45 
ewCumberl’d| 2 28 733 9 U5 9 05 
herroasvilie...| 2 40 745 92 | 93 
Leesville .....00.| 248 753 9 40 9 40 
Bowerston....ar| 255pm| 8 00pm | 950am |_9 50am 
Canal Dover.....| 3 42 pw| 5 524M |........0.. |occcceseees 
New Comerst’n| 4 28 6 30 
bridge. ...... 5 25 730 
acksburg ...... 56 9 03 
etta........ar! 810 pmil0 154M |. 4 
WESTWARD.| No. 6. | No. 8, | No. 4. |No, 2*. 
Marietta ...... Tv} 6 50 am}12 15 Pai) ...........| eccesseese 
Macksburg...... 2%: |. 
Cambridge...... a 300 a 
New Comerst’n/10 50 400 6 
Canal Dover.....|1132 am) 4 40PM |.. 
tia 3 45pm | 6 35 
365 |643 |. 
410 (683 | 
45 | 707 | 
SOR: :  PORr bance. 
1 533 | BOO | ecesscccseee 
Massillon......... 105 5 50 3} See RRR 
Orrville......... ar| 140 he Rey Meee 
le.........lv} 145 | 636° | 858 | © 
Creston........ lv} 218 702 | 9 28 | 530 am 
Wellington ......| 3 05 743 10 15 | 6 20 
orw 355 83 123 72 
| 407 835 (1137 7 35 
‘}423 |915 (1155 | 751 
439 929 |1210Pm) 806 
455 945 |1228 8 23 
| RS Sates 1253 | 8 45 
615 pu'10 45* | 150 pm| 9 40am 

















Zz 


No, 27|No. 25/N’w’k & Huron|No 26/No. 28 
5 20 pm} 8 20am/Ar...Huron.. Lv| 930 am'6 OP » 
5 05 805 (Fries Landing.}945 645 
452 755 |..... Milan ...... 1000 (700 
430pm) 735 am Lv Norw’lk. Ar}1025 ami7 25 p 

* Daily. 

No. 23 leaves Norwalk 6:05. m. arrives Milan 
6:30 a.m. No. 24 leaves Milan 6:45 a. m., arrives 
Norwalk 7:05 a. m. 

This road is now open through from Toledo to 
Bowerston, conn oe the Pennsylvania 
System for all points eon 

THROUGH CAR SERVICE. 
Between Toledo, Cambridge and Marietta. 
? ** and Bowerston. 
and Aura Youngstowa and 


‘ ttsburgh. 
*. Chicago, Akron, Youngstown and Pitts- 


M.D. WOODFORv, ~~ JAMES M. HALL 
Gen’!l M Bb Gen’! Pass. 





























: { 
| Nod Rost ined Aci sem ‘65em/Scioto Valley Railway 
* 2 iia  }-+-Lepahmaet 2 fp ilibateteain TIME TABLE. 
%4,'Toledo & Buffalo Ac- . In effect Aug. 8, 1886. 
com. via Sandusky........ f10 05am 10 58m) THE SHORT LINE TO ALL POINTS 
No.2, Bufale ce oem Laem | North and South, Hast and Southeast, West 
o. oi. “ an wi 
.Ex, 2pm %245pm 
Woe rie bees t... 19 400m $10 00 pm TRAINS GOING SOUTH. 
No 26, Conneaut Accom.. nsrocencpemst %: eh m STATIONS. |_No. 2. | No. 4. ) No. 6. 
TRAINS GOING WEST. from East. West. Ly fe ret il 4 *3 +4 2 = 
No. 1, fast Limited Ex..... 12 15am *12 bam 734 “ |1168 “ 604 “* 
No.23, Cleveland Express ee Th 5 35 750 “ 1212 p.m| 620 “ 
No.8. OE Nore k 15 Sam | oirelevill gi? (eM | oa © 
Oe oN Tee A 12 Sopm 13 20 pm gol s./ 195 S| 750 « 
No. 5. Fast St. Louis & Chi- 950 * | 220 “| 83g“ 
= Ex.via Sandusky...... *10 0am *10 55am 1002 * | 284 “| 852° 
No@Chi,Pac.Ex. via Nork *6 15pm %6 40pm 1018 ‘ | 250 * | 90% * 
#1 Elyria ‘Accommods- 1036 ‘ | 309 “| 925 « 
scion. hh yee eoceroce ‘a —— 4 Dpm 11 00 “ 335 “| 950 
0. , Conneau Msese TO LU B I orcrscrcreneene “ 5 “ 10 06 te 
train for Nottingham— Depart8:15a. m, 2 66 “ @ 4“ 
gull 2 ms ZOCRRinG, leave Nottingham at nes . ‘i ‘“ 105s oy 
a. m. : * “ “ 
iat Baily excont Monday. On on 12 04 vim) 459 ** [1054 « 
A local Cleveland and New York Sleeper and | 4Shiand 1245 p.m! 5 20 p.m!t1 35 p.m 

















Trains Nos. 2 and 4 daily, except Sunday, 
Train No. 6 daily. 
Train No. 6 takes supper at Chillicothe. 









N, Wayne, Cincnaati & Louise 


THE POPULAR ROUTE 
BETWEEN THE 


NORTHandSOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, * 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


1 3 MILES SHORTER 1 3 


—BETWE 


Fort Wayne and Indianapolis 
Than any other Route. 
22 


22 LES SHORTER 
‘ By 3 HOURS, Between 
Louisville and Fort Wayne. 
INo change of Cars 
—BETWEEN— 
Cincinnati and Fort Wayne, 


Via White Water Railroad. 


All trains arrive and depart from Central 
Union Passenger Station. Cincinnati, Corner 
Third Street and Central Avenue, 





DIRECT CONNECTION 


At Fort Wayne with L. S. & M. S. Trains for all 
points North and East. 


ate haw 
Ask for Tickets 
—VIA— 


Ft, Warne, Cincinnati & Louisville Railroad, 


For sale by all Agents of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 
W.W. WORTHINGTON, ROBT, F. KINNAIRD, 
Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE, IND. 


New York, Lake Erie & 
Western R. R. 





COMMENCING 


J GL 1, 1989'7 


—THE NEW— 


Lake Erie & Western R. R., 
Lessee New York, Penn. & Ohio R. R. 


—WILL PLACE ON SALE— 


THOUSAND MILE TICKETS 


good one year from date of issue, at the rate of 


$20.00. 


These tickets will be accepted for p e not 
only on all divisions of the N. Y.P.&0.R.R, 
but also over the entire ‘Erie’ system, in like 
manner. Mileage tickets issued hy the “Erie” 
will be accepted over the N. Y.,P. & O. R-: R. 
Their use will not be confined to one person only, 
but when issued to the head of a family, will be 
good for any members thereof. or for the entire 


! family when traveling together; and when issued 
: to business houses or firms, they can be used by 


any one member or representative thereof trav- 
oling at their expense, but only by one person at 
a time. 

All mileage books purchased previous to July 
Ist will be accepted for passage over the entire 
“Erie” system. 








« TRAINS GUING NORTH. 





























Bank & Superior-sts., Ey one Bank. STATIONS. No.1. | No.3. ) No.5. 
Me ee ie’t.  Gon’l Pass. & Ticket Ag’t. | Fe a Oty | O26 Bm 
Cleveland and Canton Railroad. en 326 * | 928 “ | 606 « 
Arrive.—Canton, Sherrodsville and Coshocton | | Rock ..... | 336 “ | 938“ | 616 " 
9 55 a.m., 7 00 p.m. Havernill 346 S| 949 “ | 627 “ 
Kent —*7 50a.m. , *7 16 p.m. 406 ‘* |1010 “ | 648 « 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 412 ** /1016 “ | 654 pe 
Newburgh and Miles avenue—7:10 a.m.. 4:15, 427 “ |1032 “* | 710 a 
p,m. 5:38 p.m. ‘ ph 3 if o e is . 
Soe Sher’dsville & Cosh’t’n—7:00 a.m. and 4 = it z 4 Ht a 
8:10 p.m. “ rT) 

—* 2: .m. and *8:36 p.m. 540 11 53 830 * 
Ten eg 28:80.in,, 4:45 0.m., 11:10 a,m., 5:45 p.m, 635 “ |1255 p.m! 920 “ 
Newburgh and Miles Avenue—:12 .a.m., 2:00 768 + 13 be : ss ~ 

Rae sparked with * run daily. All others | Ashvill 750 * | 210 « l1og9 « 
daily except Sunday. sat. apvosit Huron street Valley Crossing... 3 fH - 338 bed 10 8 a 
Depot at On ARRIVR. urabus............ Ar| 840 a.m) 3 00 p.m!/11 17 p.m 


Valley Ratiway. 








From Akron.........+++s00» 82am 
From Canton.. 1030am 
From Akron ryrreegucrnes mr $05 pm 
NEE ci cencartactistaraeageika pm 
From Valley Junc 6:00pm 


ley Junc. and interme, points... 75% a m 

For Vay June. and interme. points...12 20 pm 

For Canton and intermediate points .... 400 pm 

For Akron 745pm 
Trains leave depot, South Water Street. 





Cleveland, Lorain and Wheelina. 
Wheeli G45em OSSpm 
Whaling Bape Hee $ Soe 


"CRRA Oar, 








Train No. | daily. 
Trains Nos. 3 and 5 daily, except Sunday. 


COUPON TICKETS, 4 the best routes and 
to all prinewel pointsin the United States and 
Canada. can be found at the following Stations: 
Columbus, Circleville, Kingston’ Chillicothe 
Wererty: Portsmouth, Ironten, A. GC. & I. 

8 


For further information relative to rates, con. 
nectiors and through time, call on your oe, 
; ete 8 J. ROBI RON 
. . iw. iver. 

Gen’) "ass. & Ticket Ag’t, Columbus, Ohio. 














The Picturesaue Lehigh 
Vallev Route, 


Three through trains with Pulhnan cars at- 
ached are now run via by this beautiful scenic 
ozte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:18 a. m. 4:10 and 7:45 p. u., Buffalo 9:00 
a. M. and 4:40 and 10:00 p. u., connecting with all 
trains from the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, presenting an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
-he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
to passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agent, Mauch Chunk, Pa 





NewYork, Penn. 2 Ohio Railroad 


N.Y., L.E. & W. R.R, vO. LESSEES. 


_——~e——_—_ 


New York, Boston and the East. 


——_e——— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 


——_—_e——_——_ 
Uhange of time goes into effect May 22, 1887. 


Central, or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leave from the 
New Central Depot, South Water Street and 
Viaduct, as follows: 









No. 62, Mahoning Valley Accommo..... 
No. 72, New York Express, re 
No, 72, Fast Pittsburg 


No. 64 
No. 64, ] 
N 





No. 68, 
. 68, Sti owabectcckesotpens 
No. 70, Pittsburgh Local Express 


No. 61, New York Express..... 
No. 61, Pittsburgh Express... 
No. 65, Fast New York Express 
No. 65, Pittsburgh Express,...... saa 
No. 67, Pittsburgh Express..............0.-. 
No. 63, New York Express... ................ 
No. 69, Pittsburgh Express ................. sg 
No. 77, Youngstown Local .........+00+0-..0« 
No. 13, Erie Express, carrying express 
matter only, from all points 
East and South-east, carries 
Mo passengers (except Monday) +120 pm 
* Daily .t+ Daily, except Sunday. 
4@-This is the only route by which passengers 
can _ reach Corry, Elmira, Binghampton, New 
York City and intermediate points without 
change. One change to Boston and New Englan? 
cities. 
Baggage checked through to all points East. 


Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 





and at Depot N.Y.,P. & O. Railroad, South Water 
streetand Viaduct, Cleveland. Ship by Erie 
Express. 

L. P. FARMER, Gen’! Pass. Agent, 


New York. 
A. E. CLARK, Ass’t Gen’! Pass. Agent, 
Cleveland, 0. 
J. R. SHALER, General Superintendent, 


Cleveland, 0. 
M. L. FOUTS, Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, O. 


Cleveland & Marietta R. R. 


New Through Line Between the Ohio River 
the Great Lakes. 
The popular line to Chicago, St. Paul, Milwau- 
kee, hinnea lis, and all points in the Great 
° 





west. Direct connection for the Pennsyl- 
vania Oil Fields and all points East and South- 
east. December 5, 1886. 


GOING NORTH. 





GOING SOUTH. 



































| | 
No.2. | No.4. | STATIONS. | No.3. | No.1. 
6 50 am|12 15 pw |lv..Marietta..ar| 8 10 pm/1015 aw 
732 1255 | ipple...... 72s 934 
742 (10 |... arner...... 719 | 924 
§ Shs Re ees a 7 04 911 
804 |12€ |... Macksbure...| 656 903 
813 | 134 _ |...Dexter City...| 648 8 55 
835 | 155 |....Caldwell...... 6 26 8 30 
845 (| 205  |..Belle Valley...| 6 16 8 21 
908 | 227  |..Pt. Pleasant...) 552 758 
9 20 240 s.....Byesville.....| 5 40 7 45 
9 40 255 =|... Cambridge....| 5 25 7 30 
10 05 3 25 ... Kimbolton ...| 458 703 
10 40 400 N. Comerstown| 4 28 6 30 
1112amM| 4 22pmM|..Phillipsburg..| 4 02 610 
11 32 440 |..Canal Dover..| 3 42 5 52 
11 50 500 |... Valley June...) 3 20 5 30 
1252pm) 8 13 ami...... Canton....... 2 28 8 02 pw 
| eel: Bees Akron........, 132 | 705 
300 (1030 ... Cleveland.....|12 20 5 45 
123 5 33 pm|....Massillon....| 123 pm| 5 45 
2 40 7 02 +++-sOPe@Ston...... 1152 4 38 
410 8 25 Norwalk...... 1013 2 58 
la Retest et Toledo........| 745 [1236€ 
12 05 456 Coshocton....| 150 PM}........... 
205 5 55 Zanesville ...\1150 am 
123 G3 >: 1.3 ewark. ....|12 45 pm 
2 20 710 |....Columbus.....|11 45 aM|.. 
ta prey oneer . Cincinnati ..,| 745 aM}. ; 
a 7 05 -+eChicago......| 8 30 PM|.. 4 
142 A. M. |..Steubenville..| 152 12 47 pw 
gh Pe re ... Pittsburgh... '12 05 1115 am 
No. 8. 
3 00 pu 
3 55 
410 
4 28 
4 42 
13 
shiaaasideeeee Belle Valley........... . ate 
anion: event Point Pleasant...............0s00+++ ; 4 
ieieantanimininiie Byesville.........00.... 6 43 
sanessses ceveees CaMbridge.............sececseeereeeee | 7 OO 








Through coaches on trains Nos. 2 and 3, be- 
tween Marietta, Toledo and Cleveland. 

Church train leaves Cambridge, Sunday only, 
at 7:30 a. m.,andarrives at Mariett: at 10:10 a. 
m.; returning leaves Marietta at 2:00 p. m., ar- 
riving at Cambridge at 4:40 p. m. 

A. T. WIKOFF, F. G. JEWETT, 

President. Gen. Pass. Agt. 
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PRON TRADE REVIEW. 
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Iron Clad Paint CO. tron ciad Paint o.. 


actory 76 & 77 Central Way. Sec. & Treas. No. 3 Case Building, 
CLEVELAND, OHIO. 


And get the genuine 
article, and save liability of 
suit for using an article 

made in violation of_the 
patents issued t0 Wm. 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 
proof and Cheap- 
est Paint made. 


FURNISHED both Dry 
and Ground in Oil. 


Used by Nearly all 
the Railfoads. ¥ é3 





Trade Mark EP Bion Patentet 





ALEXANDER NIMICK, GLENDY S. GRAHAM, ARTHUR BRITTAN. 
President. Secretary. Manag. & Treas. 


Nimick & Brittan Mfg. Co., 


PITTSBURCH, PA., 


Manufacturers of 


BUILDER'S FINE HARDWARE 


Patent Burglar Proof Door Locks, 
Knobs, Sash Locks and Padlocks, 


Genuine Bronze and Imitation Bronze Goods. 


Large Catalogue mailed on receipt of 50 cents. A condensed Catalogue mailed free. ll 










i. Kz LORD, 


General Agent, MEADVILLE, PA.., for 
HAZLET & BEMAN’S 


AUTON thi CAS SHUT-OFF 


(Patent pending.) 
No Explosions From Nat- 
ural Gas. 


No Valve Wedge or Spring tc 
stick. All valves thorough- 
ly tested and warranted. 


ALSO AGENT FOR 

JACKMARN’S 

f Atmospheric Gas Lamp, 
The best burner for natura] 

or artificial gas on the marke‘. 


Send for price list and cir- 
cular to o be ’ 


60, MEADVILLE, PA. 





UUM) brit 


Sr ans oe 


WOOD-WORKING MACHINERY 


—FOR— 
emia. . Planing Mills, 
p= Railroad Shops, 


BEG ee | CAR BUILDERS, 





Carriage, Sash, Door, Blind and Cabinet 
Makers. 
FRANK & CO.. Buffalo. N. Y. 





Send for Catalogue. 105! 





=EROULES, 







DESCRIPTIVE 






PAMPHLET 






wihee 


Stump before a blast. | Fragments after a blast. 





Emown to the Arts. 


5 LSEA\ = POWDER, FUSE, CAPS, 


(je iol Electric Mining ‘Gicadin 
AND ALL a FOR STUMP BLASTING, 
SALE BY THE 
HERCULES POWDER COMPANY, 
40 Prospect street, Cleveland, Obie, 
J. W. WILLABD, Menege 


THE GREAT STUMP AND ROCE 


ANNIHILATOR. 


a Pe HAMMER CO., § 
Buffalo, N. Y., 


Manufacturers of 







Hammers, Hatchets, Sledzges. 
Railroad, Mason and Blacksmiths’ Tools. 
All Goods Warranted in Every Respect. 


Send For Our New 1887 64-page Catalogue. 
MENTION THIS PAPER, 


th Ajax Dring oud Pumping Engng, sums, coi ac 


Cleveland Foundry. 
Castine s 


For Machinery and Rolling Millr 


Car Wheels 


ill sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frozs 


STREET RAILROAD TURNO?M'r. 


N 9,11 &1 
Winter Sereee. } Bowler & Sco 


poten nah batch at & Peunby Woeks. 
. : MAHER & BRAYTON, Proprietors, 


ee. ett of 


Car, Engine, Truck and 


Tender Wheels. 
~ RAILROAD, ROLLING MILL 


and Machinery Castings. 














and Turnouts. 


Chilled-Faced Railroad Frogs. 


Office: 20 Carter Street, 
B Works: Cor. Carter and Collins Streets. 
Cleveland, Ohic. 82 


The Dunning Boiler, 


Patpat Wrought Tron or Steel, with Sat foding Coal 
Magazine, is the oldest and best for Low Pres- 
sure Steam Heating, and insures a warm 

house Day and Night. 


MADE AS FOLLOWS:—As a Magazine Boiler, 
which requires attention but once in twenty-four 
hours; as a Surface Burner. to burn hard or soft 
coal, wood or coke; as a Hot Water Boiler, for green- 
houses and hot water heating; as a Portable Boiler, 

o be set without brick-work. Also in two sections 
i pass throngh any door where a larger one canuot 
be used. Made in 13 patterns, 51 sizes. Send for 
Illustrated Catalogue. with full description and 
price list. 


Keeps Steam Up Constantly. Agents Wanted. 


N. B.—Correspondence solicited from architects 
and persons building. 








MANUFACTURED AT THE 


New York Central Iron Works, 


80 Exchange Street, . Geneva, N. ¥. 
23-3 


SPRINGFIELD GLUE AND EMERY WHEEL CO., 
SPRINGFIELD, MASS. 
Patentees and Manufacturers of 


EMERY WHEELS 
and Emery Wheel Machinery. 


EMERY WHEEL TOOL GRINDER, 
Patented Sep. 25, 1883. and Oct. 12, 1886. 


it grinds much faster than a grindstone, and will soon save 
its cost. Wheels are made to runin water. Will ship on their 
merits for 30 days’ trial, and if not tisfactory, can be held 
( suhiec tto car order. 
es We make §§& Sizes and pay es of Emery Wheel Grinder 
“a= so we can furnish them adapted for almost any class of work. 


‘One Thousand of our Crinders now in use. 
94-ly Send for Circular No. E. 

















THE NEW HOPPES 


LIVE STEAM 


Feed Water Heater 


AND 
Lime Extractor. 


CLEAN DOLLES, GU ARANIE 
AND TIME GIVEN FOR TRIAL. 


Darable in Construction. Efficient in Operatio 
t ily Cleaned. 


Send for Descriptive, Gaede A. 
Hoppes Manufacturing Co, 








Sorinafield, O. 















































































































































SLav KULL 


IRON TRADE 





REVIEW, 








to ‘4 inch thick and 
lig 

dovble back gear; 
one ¢r two crark> 2 
can be used, which =. : 
ean be attached in the rvuii for fast motion. 
Are fitted for bench or legs 





FORMERS. 9 
Allsizestofoymup * 


‘er, single or | 






No. 2. 31 inch. 12 inch Torpat, 
Two Tools in One. 


A complete € ombired Squaring, Trimming 

Ten inch blades: cat up ard iitting*herrs; are mde in all sizes, 
to% tuwhrheet or x14 ~~ with 12, 14 and 18 inch throat, toslit a 24 10 36 
ber iron, Provided with inch sheet lergt} wise, in the center or in 
hele-down gauge: also strss8. as required. segard'ess oflength. (an 


r‘luch eHkabs. 





bolt on bench. cut No. I: ron with eare with the le: er attach- 
IMPKCVED mage se — ment or without. No. 20. Specia! size to eut 
PUNCHES. No. 14 iron or stee! are provid: d with hold- 


dow? ; also drop leaf tables if desired. The 
Adapted for a gereral ables are on hinges, to fold cown; are used intin job shops They will 


line of werk. Angle gnewera! puri oses; a8 convenient tor tin as others; eight different 
jror or round pipe, ete. styles; alse Jight »nd beavy power Combined Squaring and Siitiing 
Punch near the edge sheuwrs, to cut up to % inch and lighter. 

with 6 to lbinch threat 


Orerated from tratto BERTCH & CO,, CAMBrIDCE city, 





[ron and Brass Working J 





Lathron’s Pateat Lime Cetracking Brater and Filter. 


This Heater consists of an iron Upright Cylin- 
der, into which the escape steam trom the engine 
is exhausted, (Where no engine is used, it may 
be arranged for using steam direct from the buvil- 
er.) 


The cold water enters the heater at top, and not 
a drop can pass through it in its downward pas- 
suge, without being thoroughly boiled, which pro- 
cess liberates and precipitates the impurities up- 
on the entire series of funnels, and bowls and 
coke filling. 





The water passes downward through the coke 
in the funnels, and upward through the coke in 
the bowls, delivering it to the boiler at boiling 


point. 
For further particulars, send for descriptive 
catalogue and price list, to 


E. W. POORMAN & CO., 


Sole Manufacturers, 


CANTON, OHIO. 











TEL* PH WE 2312 FOREST CITY 
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‘oo! Steel.” 


FILE WORKS. 
J. 2 BE. MOoRES BRO SB., 


ESTASL'S 1€9 'A8°6 





FILE AND RASP MANUFACTURERS 


We make a specialty of Files made from Extra | Office & Works:-18 to 24 Center St., 


CLEVELA , oO. 





DELUCE 
Steam Boiler Feeder, 


WITH OR WITHOUT 
WELL PUMP ATTACHED. 
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E. Te BARNUM, 


MANUFACTERER OF 


Wire and Iren Work, 
Wire and Iron Fences. Iron 
Uffice- Railing, Balcony 
Fire Eicapes, 
Cresting and fenials, 

Send for Catalogue. 
5210m DETKOIT, MICH. 








WEBER & LIND SIGN WORKS 


Artistic Signs. 


Cor. Ontario & Huron Strs., 
CLEVELAND, O. 
Show Cards; Silk Banners. Bunting, ron and 
Streamers: Picture ulation, Carves “a 


Metal, Glass and Cloth Signs. 





Sito}, 


ELECTROTYPE 


FOUNDRY’. 
"B29 SHERIFF EVE LAND.O 








Torrington, Conn., 
MANUFACTURERS OF 






Machinery. 


s67° CATALOGUE SENT ON APPLICATION.-@c Gg 








and will farnish MORE POWER with less fuel tham any other 
engine OF SAME SIZE. The only Vertical Engine made having 


Those who want an Engine of from TWO to FIFTEEN horse power, 


until you see our low prices. Catalogues mailed to any address 


ENGINE 


THE ARMSTRONG VERTICAL STEAM 
WITH HEATER AND STEEL BOILER. 


The Best Engine Made 


An All Steel Double Riveted Boiler. 


should send for our !Ilustrated Catalogue and Price List. 


DO NOT BUY 


Adares Armstrong Bro. Engine Works 
Sorinafie'd, Ohio. Vleow o 











IS THE LATEST AND 
BEST WRENCH 


. Now in the market. For descriptive circula 
and prices address 


THE NEW IMPROVED SCREW WRENCH 


J.B. Scott, Me" Awningsal Tents “cetinnon: 





Water- roof Horse Clothing. ne. 
10 and12 Woodward Ave., [92-ly] we TRvIT. Mick 





Buchanan Manufacturing Co., 


Manufacturers of 


SASH WEIGHTS 


_ Cast Washers, Farm Bells, 
And Ceneral Castings. 
Telephone 2151. 

176 Central Way, CLEVELAND, OHIO 





=. &: BRIGHT, 


BUILDER OF 


Fine Machinery and Special Tools, 


Mechanica) Specialties and Novelties. Punches 
Diex and Punching in al! branches in Brass, Lrop 
and Steel. 836 & 837 Sheriff St . Cleveland, 0. 








The Sterling Wrench Co., Sterling, 0. ! 











A Great Offer 


OF VALUABLE BOOKS. 


Our previous offer of books was so well received 
that we have decided to enlarge the list, hence 


We Will Give as Premiums 


WITH THE 


WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price of 
$1.25, any one of the books named below. The 
book delivered free. 


All these books are printed from new plates, in 
large, clear type, on good paper, very hand- 
somely bound in cloth, black and gold. 12mos. 


—_—@o—— 


\dventures Among the Indians. Kingston. 

Arabian Nights Entertainment. 

Cast Up by the Sea. Buker. 

Daughter of Heth, A. Black. 

East Lynne. a ‘ 

Eight Years’ Wanderings in Ceylon. Baker. 

Erling ‘Ihe Bold, Ballantyne. 

Kthan Brand. Hawthorne. 

Felix Holt. Eliot. se 

Frankenstein, and Denis Duval. Mrs. Shelley 
and popeperey 

Franklin’s Autibiography. Franklin and Stuber. 

Green Pastures and Piccadily. Black. 

Haunted House, and the Coming Race. Bulwer. 

Hyperion. Longfellow. 

[vanhoe. Scott. 

Jane Eyre. O. Bronte. 

John Halifax. Mulock. 

Ladies and Gentlemen’s Etiquette. 

Last Days of Pompeii. Bulwer. 

Last of the Mohicans Cooper. 

Macleod of Dare. Blach. 

Maid of Athens. McUarty. 

Mark Seaworth. Kingston. 

Mitshipman. Kington. 

Mill on the Floss. Eliot. 

Mysterious Island. Verne. 

Vliver Twist. Dickens. 

Our Mutual Friend. Dickens. 

Paul and Virginia, Rasselas, and Vicar of Wake- 
field, St. Pierre, Johnson, and Goldsmith. 

Red Eric. Ballantyne. 

Rifle and Hound in Veylon. Baker. 


> 


Romola. Eliot. 


Scottish Chiefs. Porter. 


handon Bells. B 

ketch Book, Irving. 

Spanish Nun, and the Black Dwarf. De Quincey 

_ and Scott. i 

Stoddard’s Readings ani Recitations. Stoddard. 

Strange Adventures of a Phaeton. Black, 

Sunrise. ack. 

Thaddeus of Warsaw. Porter. 

That Beautiful Wretch. Black. 

Thicker Than Water. Payn. 

Three Feathers. Black. 

Three Spaniards. Walker. 

Tour of the World in 80 Days. Verne. 

2u,v0L Leagues Under The Sea. Verne. 

TwoOn a'‘Tower. Hardy. 

Van Nostrand’s s: ience Series. (18mo, green 
boards. Amply illustrated where the subject 
demands.) 

No.1. Chimneys for Furnaces, Fire-places, and 
Steam-Boilers. By R. Armstrong, C. kh. Sec- 
ond edition, enlarged 

No. 2. Steam-Boiler Explosions. By ZerahCol- 


urn. 

No. 8. A Treatise on the Compound Engine 
By John Turnbull, Jr. second edition, revised 
by Prof. S. W. Robinson. 

No. 9. Fuel. By C. Williams Siemens, D. ¢. L.; 
to which 1s appended the Value of Artificial 
Fuel as Compared with Coal. By Jno. Worm- 


ald, C. E. 
No. 21. Safety Valves. By Richard H Buel, 


No. 24. A Practical Treatise on the Teeth of 
Wheels. si Prot. 8. W. Robinson. 

No. 27, On Boiler Incrustation and Corrosion 
By F. J. Rowan. 

No. 2. Steam Injectors. Translated from the 
French of M. Leon Pochet. ; 

No. 34. Foundations. By Prof. Jules Gaudard 
C.K. Translated from the French. 

No. 47. Linkages; the Different Forms and Uses 
of Articulated Links. By J. D. C. De Rods. 
o. 66. Dynamo-Electric Machinery. By 8. P 
Thompson. With notes by F. L. Pope. 

No. 68, Steam Heating. By Robert Briggs, 
Send postal note or express order at our risk, 

but stamps will be received. Address, 





eS. 


DAY & CARTER, 


Cor. Wood and St, Clair Sts,, Cleveland, 0, 
6U-3t 














